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BRIEFLY * TOLD. 
—= > 
THe Gas Coat CarryIna TrapE.—During the closing days of 
‘ovember, all of December, and, we might say, so far this month, 
many of the Eastern and Middle State Gas Companies have been 
lamoring for more frequent deliveries of gas coal under current con- 
acts, and, without looking back ward a trifle, in the effort to determine 
thether they were not fairly chargeatle themselves with a good part 
f the blame for the scarcity of coal in their sheds, seem to be unani- 
hous in declaring that the managements of the gas coal companies 
° either inadequate to the carrying on of their business, or else are 
ndifferent to the demands of their customers. It might be well to 
hesitate over thus roundly placing the blame burden on the shoulders 











of the gas coal producers, or their other selves, the gas coal carriers, for 
it seems to us that many a complaining gas company of to-day took it 
rather easily in the matter of requiring a fair percentage of the 
deliveries under the contracts to be made, say in August, September and 
October. In that quarter the railroads and boatmen were not driven to 
their wit’s end to find cars or boats wherewith to transport the various 
materials and matter that were offered them, nor can it be said that the 
storage sheds of the gas companies were bursting from the heaps of gas 
coal that had been received by them, in partial delivery under the 
year’s contracts. September and October, particularly the first-named 
month, was a fairly open one for the railroads, and did the clamoring 
gas companies of to-day then have but thought of the morrow both 
they and the gas coal miners would now be indulging in mutual con- 
gratulations over the comfortable appearance of the situation. Each 
could insure to the other such comfort, were both to observe the fair 
spirit of deliveries and receipts under a contract for so many tons to be 
taken up in a twelvemonth ; but there must be confusion when all the 
receivers unite in making their demands upon the deliverers for per- 
haps 60 per cent. of the total tons to be shipped in about 15 per cent. of 
the total time length of the contract. The companies, too, put the fault 
bluntly upon the mine owners, whereas the latter have the coal broken 
out and ready for shipment at the pits, but are unable to move it from 
the sparsity of the car equipment at the railroads—an equipment, how- 
ever, that would be up to the demands were the latter made in defer- 
ence to the safe practice that protects those who do not seek to secure 
everything all at once. There should be more give and take in this 
matter of coal deliveries and receipts; and after one has looked the 
case over fairly and fully, the real wonder is that the mine owners 
have been able to do as well as they have done. 





THE PHILADELPHIA Gas CoaL Contracts.—The bids for supplies to 
the Philadelphia Municipal Gas Works for the ensuing year having 
been opened and the awards having been pretty nearly all made, it may 
interest our readers to learn how the allotment ii respect of gas coal 
was fixed by Director Windrim, who, it is our pleasant duty to add, 
has made quite a good name for himself in the direction of this gener- 
ally unique municipal enterprise. Although the specifications called 
for the supply of 235,000 tons of ordinary coking coal for the ensuing 
year, it’ will be seen from the appended table detailing the separate 
awards made that only 208,000 tons will be received this year ; and the 
authorities explain this cutting down over the original estimate by the 
statement that, at the prices and quantities submitted and allotted, the 
amount of money appropriated by Councils on this account had been 
absorbed. Under this ruling we must take it for granted that the 
works’ engineers will be short something like 17 per cent. in the 
quantity of coal needed by jhem to meet the gas demands of the city 
for the year, unless they are willing to admit that they cannot estimate 
within that per cent. of what their needs will be in this particular direc- 
tion. However, we would and do incline to the belief that the works’ 
engineers are likely to be nearer the mark in that regard than either 
Director Windrim or the City Council. There is, no doubt, a saving 
clause for the gas consumers in the fact that the city can buy a larger 
percentage of water gas from the contractcrs, who are attending to 





that branch of the municipal gas enterprise—a purchase that will in 
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all probability be recorded before 93 fades into ’94. The names of the 
successful bidders, the quantities allotted and the prices are appended : 


Gross Quan- Price 

Name of Bidder. tity in Tons. Per Ton. 

Penn Gas Coal Co..¢.......s000.- 59,000 $3 71 
Westmoreland Gas Coal Co....... 59,000 3 71 
Manor Gas Coal Co. ............. 5,000 3 69 
RR ee ee Oe 25,060 3 69 
Montana Coal and Coke Co....... 15,000 3 67 
Despard Coal Co.........+-.++05+ 15,000 3 67 
Newburgh Orrel Coal and Coke Co. 15,000 3 67 
Cae CARI Gi sic wick esccee esx eae 15,000 3 67 


Messrs. J. & W. Wood were authorized to deliver 5,176 tons of cannel 
at $6.05 per ton. 


DeatH or Mr. F. H. Opiornz.—On November ist, 1892, occurred 
the death of Mr. Austin M. Copp, of the firm of F. H. Odiorne & Co., 
the well known gas coal factors, of Boston, Mass., and this week we are 
called upon to chronicle the death of Mr. F. H. Odiorne, the senior 
member of the firm, who answered the death summons on the morning 
of the 3d inst. Strangely enough, Mr. Odiorne’s death occurred from a 
cause similar to that to which his partner succumbed—an affection of 
the heart. Mr. Frederick Hussey Odiorne, who was born at Malden, 
Mass., on April 26, 1830, was a son of Thomas and Mary Odiorne, the 
former of whom was a descendant of one of the pioneers who founded 
the settlement that resulted in the present city of Portsmouth, N. H. 
Deceased received his education in the public school of his native town, 
and on entering his business career, took a subordinate position in the 
Malden counting room of the store of Thomas Tremlett. In 1856 he 
went west to engage with his brother (under the firm name of Odiorne 
& Bro.) in the commission business in Cincinnati, O. This was not a 
particularly successful alliance, for in 1857 we find him in Boston, 
Mass., as a member of the house of Tremlett & Odiorne, which engaged 
his attention (from 1860 until 1872 he carried on that venture alone) un- 
til 1872, when the enterprise admitted of a partnership enlargement—it 
was in 1872 when the late Mr. A. M. Copp joined hands as partner with 
deceased—and the firm became known as F.H. Odiorne & Co. Their 
principal business, which was the wholesale distribution of coal, largely 
on commission lines, was very successful. The concern did a large 
trade with the gas companies of the East, and this connection eventual- 
ly placed him in direct financial touch with several companies of that 
section. He was President of the Gloucester, Mass., and the Plymouth, 
Mass., Gas Light Companies, and ex-President of the Rockland (Me.) 
Gas Company, and wasalso a Director in the Brookline and the Citizens 
(Quincy) Gas Light Companies, of Massachusetts. He was elected to 
active membership in the American Gas Light Association at the 1875 
meeting, and was also an associate member of the Guild of Gas Mana- 
gers. He was interested in a great many other business enterprises in 
the East, and his associates paid great heed to his advice, which reliance 
was well founded, if we may judge from the results that he and they 
obtained from ventures of mutual interest. He was a member of the 
Boston Coal Club, the Middlesex Club and the Malden Board of Trade, 
and was prominent in the Masonic circles of the State. The only public 
office held by him in Malden was that of Alderman at-Large, but it is 
also a fact that political preferment had many times been refused by 
him. We might in this connection add that it is largely to his efforts 
that Malden owes its present excellent system of public water supply. 
His wife, formerly Miss Adeline Robertson, to whom he was married 
in 1854, survives him. Deceased was a man of sterling integrity, and 
of undoubted good business perception. 








Nortes.—It is with great satisfaction that we announce the return, to 
the firm of Messrs. P. H. & F. M. Roots, of Mr. D. T. Roots, formerly 
President of the Company. He will, at the annual meeting of the Com- 
pany, to be held in February next, be re-elected President, an office 
that he formerly filled with credit to himself and with profit to the 
Company.—tThe proprietors of the Brooklyn Clay Retort and Fire 
Brick Works (Messrs. E. D. White & Co.) have given notice that the 
firm has been dissolved by mutual consent, and that the Company is 
now in liquidation. Thus ends the career of a firm that was always 
characterized by honorable, straightforward dealing ; and Messrs. Ed- 
ward D. White and Ira N. Stanley carry with them to their retirement 
from active business in this line the heartiest good wishes of everyone 
who ever had dealings with them.——The Brookline (Mass.) Gas Light 
Company has declared a dividend of $3 per share, payable on the 16th 
inst.——Mr. T. W. Cole, after 13 years of painstaking and successful 
work as Superintendent of the Altoona (Pa.) Gas Company, has re- 
signed that position. 





An Unpopular Subject, Popularly Treated * 


— 
By Mr. FrREDERIC EGNER. 


The sum of human ignorance in relation to common things is in 
nothing greater than about illuminating gas—notwithstanding that it 
has become with many a necessity, is at least one of the conveniences of 


life, and that in its manufacture and distribution tens of millions of dol-§ 


lars and hundreds of people are employed in this city (St. Louis) alone. 
To which may be added that the smoke nuisance, so frequently com- 
plained of and so earnestly sought to be abated, could be practically ob- 
literated by a sensible, more extended use of gas for all purposes where 
coal is now erroneously supposed to be indispensable. 

‘‘A reduction in the price of gas has been announced by the gas com- 
pany; but we have no doubt but what the meter will do its duty and at- 
tend to it that dividends are not impaired. As it is rumored that an ap- 
plication of pneumatic tires to the gas meters is one of the improvements 
contemplated, rejoicings had better be postponed.” 

That is a sample of the nonsense presented to readers of our daily pa- 
pers, at times when, as we imagine, there is a dearth of news. Would 
it not be more desirable to readers and creditable to publishers to print 
instructive information upon a subject of such importance to nearly all 
the people, rather than meaningless, though misleading, squibs. I pro- 
pose in this article to give a brief recapitulation of the history of gas 
lighting in St. Louis and an elucidation of the principles or elements of 
the industry in general. 

True, the art of making and distributing gas for light, heat and power 
cannot be detailed in a newspaper article. Hundreds of volumes have 
been devoted to the subject, and yet, to the well informed, the industry 
seems still to be in its infancy. The story is told of a well known and 
able lawyer of this city, who at one time sent his son (now alsd a suc- 
cessful lawyer of acknowledged ability) to the gas works, with which 
he was officially connected, to study the gas business. The then very 
young man spent two or three hours there, and returning informed his 
father that he now knew all about it. The elder gentleman did noi 
know much about it himself—though at that time I believe he was Vice- 
President of the company ; but he knew the thing was not quite as sim- 
ple as that. So he requested the son to go back, telling him not to re- 
turn until he was sure he thoroughly understood the business. This 
time the young man tarried two days, and then declared that he abso 
lutely understood it all. Upon this the parent remarked that the boy 
was evidently too smart to become a gas man, and so made a lawyer of 
him instead. 

This anecdote illustrates the apparent simplicity of the matter to the 
superficial or self-conceited inquirer. And this same apparent simplic- 
ity, coupled with genuine ignorance of the principles involved, is the 
fruitful cause of the numerous alleged inventions and supposed im- 
provements in an industry, an approximately thorough knowledge of 
which is possessed by comparatively few, and which cannot be obtained 
except by hard work and years of practical experience. But the half- 
taught inventor keeps on, aided and enabled by an overcrowded, hence 
not too careful Patent Office and a prejudiced public, to unload the pro- 
ducts of his fertile brain on progressive, but sometimes only greedy and 
unscrupulous capitalists or promotors, so called, to the detriment of all 
mankind, especially those residing in cities. 

Although the art of gas making is more complicated than it seems at 
first, the elements composing it are simple enough ; and a knowledge 
of and careful consideration of these will serve to not only guard the 
inexperienced from loss, but may direct the thoughtful mind into chan- 
nels leading to the further improvement of manufacture and applica- 
tion, and hence, usefulness, of this unpopular article, through means of 
which, however, so much has been added to the comfort of mankind. 

The honor and merit of the first application of coal gas to useful pur- 
poses are beyond question due to William Murdoch, who, in 1797, lighted 
his own premises, anda year later a large factory. So we read in 
‘* King’s Treatise on Coa] Gas,” a standard work upon the subject. Gas 
was first introduced in this country by David Melville, at Newport, 
Rhode Island, in 1806, who took out a patent for his invention in 1813. 
The first regular gas company was organized at London, England, in 
1808 ; and Baltimore, Md., was the first (1813) American city to have a 
gas works. The first works in St. Louis -were erected, I believe, in 1844; 
the Company was chartered in 1839. This was the St. Louis Gas Light 
Company, and, following the practice in vogue for many years, charged 
as much per thousand cubic feet of gas as it could get. In 1872, 
when the Laclede Gas Light Company’s works were built at the foot of 
Howard street, gas was selling in the city, if I remember aright, at 





* Prepared by the author for a St. Louis daily newspaper. 
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$1.50 per thousand ; but after the Laclede Company commenced to sell 
gas the price was reduced to $2.50, which, in 1883, was still further re 
duced by the latter Company to $1.50, and again, in the greater part of 
its district, to $1 per thousand cubic feet. The old St. Louis Gas Light 
Company continued to charge $2.50 per thousand cubic feet almost to 
the very last year of its existence as a Company. So that, during nearly 
six years, people residing on the south side of Washington avenue were 
obliged to pay $2.50, whereas the people on the north side of the same 
street paid but $1 to $1.50 per thousand cubic feet for the gas used. In 
1882 a third gas company, known as the ‘‘ Water Gas Company,” com- 
menced to do business, confining its operations to that portion of the 
city lying north of Washington avenue. This Company sold gar at $1 
per 1,000 cubic feet ; and it was stated by those who were in position to 
know that the cost of each 1,000 cubic feet of gas delivered was several 
cents higher than the sum received for it. That was principally due to 
excessive leakage in the underground mains and pipes, caused by hasty 
and careless work at the beginning of its career. 

During the latter part of 1889 the steck of the Laclede Gas Company 
came into the control of other parties. During 1890 the old St. Louis 
and the Water Gas Company were absorbed by the Laclede, so that at 
this time we have but one Gas Company at St. Louis, and gas is sold at 
$1.18} per 1,000 cubic feet ; less than is charged for a like quantity at 
Chicago or New York. The quality of the gas at St. Louis is fixed by 
law at 18 candle power. Its real quality is usually an average of 20 
cindles ; but as the city has grown so rapidly, the gas mains in mapy 
instances are unable at present to supply the full demand at the busiest 
hours of the night ; hence a lack of proper supply is sometimes charged 
to lack of quality. In any case, if the people do not get the light they 
want, they charge the trouble to bad gas—no matter if quality or quan- 
tity be the fault. 

The materials of which gas is made are coal of all varieties, oil—main- 
ly petroleum derivatives—water and air. 

Coal gas is made from bituminous or coking coals, put into air-tight 
retorts, heated externally. During the process of extracting gas from 
c.al, air must be carefully excluded, because if air were admitted the 
product of the material placed in the retorts would not be gas, tar and 
coke, but smoke, ashes and soot, in proportion to the amount of air 
tiken in. Another of the principal objections to the mixing of air with 
illuminating gas is that it rapidly decreases the illuminating power. The 
following table will show the loss of light by mixing air with coal gas : 


Loss of Light. 

ME rhe vr ieaons ves seadeteavdeses 6 per cent. 
2 Pant *. ae Pe AG anws, ob'atain whee ss 1] si 
3 ee alle’ Eds eee «0d Ae eeewds's 18 _ 
4 NL. pei and ehberesed desperate sés —:, 
5 Ho lis Seka ehe Chane eae ue EN aae 33 eS 
6 oe acs eeraties Sige oda eaten Maa Ree 44 - 
7 Pra k |. 6 diated J wibas @kadke G4 OAS eas 53 i, 
8 XS) ..:. ahd kpen dunes edes sab dedunainees 58 i 
9 COI At. a Spin sh ei tea dw Sciam 6 <lateln’ 4a 64 = 
10 LN te kee RE KRMUAS Smee. Gone oes 67 = 
15 Riek <i Ag Dae ede seb 6s eal e ne mk Ree 48 80 x 
20 SEEN eee Toe NTE ee eee > 
30 Ta ks SGC ect aceee. Tralee ee 
40 DO fie atic eriaheeed ERO aka hn si Gerasindey a 100 = 


Besides this, mixtures of air and gas in certain proportions are highly 
explosive. Advantage of this fact is taken in the gas engine; and this 
should dispose of the ridiculous charge sometimes made that a gas com- 
pany is pumping air into its mains. 

The introduction of electricity for lighting purposes has educated 
people to want a brighter light, and plain coal gas, giving an illumi- 
nating power of from 14 to 17 standard candles, must now be enriched 
to give from 18 “o 30 candle power for each 5 cubic feet consumed per 
hour, 

And here I will introduce another table, showing the loss of light by 
using glass shades : 


Nature of Globe. Loss of Light. 
I cis i scpeevae seas vakes 10.57 per cent. 
I ols cnc wacocecess ihe 
I ines duane nnea dans 52.83 ‘* 
IE Sua k iscct cece cvnances 55.85 ‘* 
re 73.98 ‘ 


Comment between the difference in practice followed in incandescent 
electric lighting (where the clearest of glass is used for the lamps, aided 
With reflecting shades) and gas lighting (where we frequently see more 
than half the light obscured by milk glass globes) seems unnecessary. 








The enriching of coal gas is accomplished by mixing with it gas from 
cannels or oil, or very rich so-called water gas. The latter is the most de- 
sirable method for large works, and is that followed at St. Louis. The 
honor and merit of successfully introducing water gas in this country, 
from where it spread to Europe (where it had been originally invented, 
tried and abandoned) is due to Colonel, better known as Professor, T. S. C. 
Lowe, now residing at Los Angeles, Cal. The Professor met with op- 
position and all kinds of obstacles in his early attempts to introduce 
water gas, and his reward seems not at all commensurate with his de- 
serts. 

Water gas is made by bringing a deep mass of anthracite coal or coke, 
in a suitable converter, to incandescence by means of an air blast—and 
it may be noted right here that the only safe and economical purpose 
for which air may be used in gas making is as a supporter of combus- 
tion and a cheap cooling agent; as a diluent, economically considered, 
it isa failure. This is one of the maxims of practical gas engineering, 
established by thorough scientific tests. Then all air is shut off and 
steam forced through the hot coal, when both are decomposed, the oxy- 
gen of the steam combining with the carbon from the coal to form car- 
bonic oxide (a combustible gas), and hydrogen is set free. The mixture 
is uncarbureted water gas. This is odorless, burning with a non-lum- 
inous flame, but intense heat. 

When it is desired to use this gas for an illuminating agent, either by 
itself or to enrich coal gas, it must be carbureted, as it is called ; which 
is effected generally by means of some form of crude petroleum or its 
derivatives. One process of making water gas, known as the Allen and 
Harris process, accomplishes the same thing by using only rich cannels 
for the purpose. That process has found little appreciation, however, 
mainly because it is not properly pushed by its inventors and promo- 
ters. In carbureting water gas by means of any oil, much depends 
upon the apparatus and skill of operater employed as to quantity of oil 
required ; but 44 gallons per 1,000 cubic feet of say, 22 or higher candle 
power gas, is a reasonable average. Water gas is also made without 
using any other fuel than oil. In such apparatus, a lot of checker-brick 
work, within a suitable vessel, is heated by, first, burning oil, and then 
steam and oil are injected, and decomposition takes place as before men- 
tioned—only that the carbon of the oil takes the place of that of coal. 
Very good gas can be made that way, but its cost would seem rather 
high as compared with the coal process. Still other considerations en- 
ter into these calculations which may turn the scale in favor of such a 
process, but I cannot enter upon them in this article. 

We sometimes hear of inventions by means of which 1,000 cubic feet 
of 22, or higher, candle power gas are said to be produced with an ex- 
penditure of not over, and sometimes much less than, 3 gallons of oil 
and alotofair. As the air costs nothing, the promoters urge their 
dupes that thus gas can be very cheaply produced—naturually, if it were 
true. When, however, such a statement is analyzed the deception or 
fraud is easily exposed. Three gallons of petroleum yield about 213 cu- 
bic feet of 67-candle power gas, to which we could not add more than 
38 per cent., or about 80.9 cubic feet of air, without reducing the illum- 
inating power of the mixture to 22 candle power, and no sort of manip- 
ulation can add to this result. 

Interested promoters sometimes convince ignorant investors that they 
can produce something out of nothing. In the gas business this decep- 
tion is usually accomplished by means of a little instrument known as 
the ‘‘ Jones Jet Photometer.” With it there is little difficulty in making 
12 candle power gas appear to be any power which the height and grad- 
uations of the chimney admit. If in such cases investors were but to 
exercise ordinary prudence, and before risking their money consult some 
reputable gas engineer, the expense attached to such a course would be 
but a trifle compared with either the possible loss to be borne or the 
great gain expected. 

In the following table (see next page) will be found the per cent. 
of the various gases now used for light or heat. These vary a little, of 
course, according as the gas may be taken from one or another locality, 
or may be richer or poorer in quality ; but it is a fair average. 

Commercial gas has not been employed for boiler firing because of its 
price ; but gas made on the premises of large manufacturing establish- 
tents has been successfully applied, and economy claimed in its use, 
for all purposes for which other fuel was formerly used. There are fail- 
ures on record in this direction, too; but they can always be traced back 
to inexperience or ignorance of the gas business on the part of those 
who failed. Like the investors previously mentioned, the parties inter- 
ested hardly, if ever, called an experienced gas engineer to advise them; 
for it was all so very simple, you know. Twenty cubic feet of the ordi- 
nary commercial gas sold everywhere may be relied upon as giving 
1 horse power per hour, when used in any good gas engine. One 


2 es cit 8 


— 


" i PTO TL LL BS 


American Gas 





Light Fonrnal. Jan. 9, 1893 


























| | 

NwAbout  |Producer Gas.| Water Gas. | Coins 
10-Candle | No Illuminat-| Power. | 163¢-Candle 

Power. | ing Power. | | Power. 

RN ics tonisncnrrari: 80°] 00 | 06 | —_.00 
IR 5k nura'ydanaead 22.00 | 6.00 37.20 | 46.00 
RS Sons svspsage ss 67.00 | 3.00 | 1818 | 39.50 
Carbonic oxide ........... 60 | 23.60 | 28.26 7.50 
Illuminants .............. 6.00 | 00 | 12.82 | 5.80 
Carbonic acid............. .60 | 1.50 | .84 | -70 
PE sv eke evinect seve 5.00 | 65.90 | 2.64 | 50 
100.00 100.00 | 100.00 100.00 

Weight per 1,000 cu. ft., in | 

pounds, about... .... 38.2 69.9 | 40.7 35.28 
Heat units per cu. ft., about) 789.00 | 114.00 | 650.00 | 674.00 

















pound of coal converted into gas in a suitable apparatus, and this gas 
converted into power through a good gas engine, will be guaranteed by 
some makers to return 1-horse power per hour. 

The convenience of gas for cooking and heating purposes cannot be 
questioned. For the latter it is still too high in price for ordinary use, 
but for cooking, especially summer work, there is not any fuel which 
can compare with it in point of cheapness. The writer has satisfied him- 
self that gas for cooking purposes is cheaper at $2.50 per 1,000 cubic feet 
than pine wood at $3 per cord. It also offers a solution of the ‘‘servant 
girl question” to small housekeepers ; for, with the use of gas, much of 
the drudgery of housework is done away with. 

A few words more as to the burners often used for lighting with gas. 
Housekeepers should try to get the kiud of burner that gives the best 
results with the gas used. It is a mistake to suppose that any kind of 
burner will do for any kind of gas. Accurate tests have been made in 
this direction, and it has been demonstrated that the same gas will vary 
in effectiveness as much as 65 per cent., according to the burner used. 
This is well understood by gas men, and should be the same by parties 
furnishing gas fixtures, who oughi to see to it that their customers get 
the kind of burners that will give the most desirable results with the 
kind of gas furnished in their locality. 

Trusting that this necessarily condensed treatise on ‘‘ An Unpopular 
Subject” may enjoy, after all, a small degree of popularly and be of 
some use to your readers, we will now make an end of it. 








{Continued from page 5.] 
Destructive and Conservative Distillation of Mineral Oils. 
—[— > 
[A paper read by Mr. John Laing, before the Royal Scottish Society of 
Arts. ] 

Now let us follow what takes place when breaking down an oil in the 
form of still before you. I have already pointed out that the oftener 
you distil a mineral oil you make it the lighter. Well, the oil in the 
first compartment boils first, the vapors pass over, get condensed, and 
fall into the second compartment. This oil, which has now fallen into 
the second compartment, is lighter than the body of the original oil in 
first compartment, and hence it requires less heat to re-evaporate it ; it 
here meets with that less heat, and it is again redistilled into the third 
compartment, always getting the lighter at each distillation into each 
succeeding compartment, till finally it leaves the still. If you wish to 
bring off an oil of uniform specific gravity, you only require to keep 
y our finishing compartment at a correspondingly steady temperature. 
For instance, if you wish an oil whose boiling point is 250° F., you 
must have your last compartment kept steady at that temperature, and 
no oil can possibly come over whose boiling point is higher. In order 
to better regulate the temperature of this last compartment, I have 
arranged a water jacket attached to it, with an-inlet for cold water at 
the bottom, and an outlet for hot water at the top ; the more cold water 
you run through this jacket will necessarily keep the end compartment 
the lower in temperature, and by this means you have a power of regu- 
lating the distillate to almost any gravity you want. [By extending 
these coils and leaving them exposed to the air the water jackets can be 
done without.—NoTe By AUTHOR] If you try to overfire, you only 
increase the speed of the distillation into itself, and the cold oil con- 
stantly running from the condensers into the still guards it from harm. 
The still can be fed continuously, and I have made provision for the 
removal of residues in their most valuable form. In some cases, as in 
Russian oils, the unvolatilized residue, although liquid whilst hot, 
hardens on cooling into a pitch of first-rate quality, and in order to 


arrive at the proper point at which this can be obtained in the best con- 
dition, I have arranged a sampling vessel by which.a small quantity 
can be run off, at any time, from the still bottom with perfect safety, 
and examined from time to time before running the bulk to the pitch- 
pit or tank. 

Radiant heat is a very powerful agent in breaking down oil vapors 
(see Fig. 2), and if properly applied can be used with advantage. I 























Fig. 2.—Radiant Heat—Longitudinal Vertical Section and Part of Primary Still. 


have devised a method for its use, so that by simply passing the gases 
as they come from the still through a superheater exposing a large area 
of heated surface for the gases to pass over, they will readily get broken 
down and yield a lighter distillate according to the area, the tempera- 
ture of the superheater, and the length of time the gases are in contact 
with it. The diagram explains the arrangement, and shows the con- 
nections from still to condenser, and also flue arrangements for the 
regulation of the heat. 

The syphon trap at the end of the condenser will always. ensure an 
oil-seal, and prevent any atmospheric air from passing to the super- 
heater ; this may be quite unnecessary, but I use it as a protective 
measure. It also shows arrangement for connecting the still with a 
vacuum pump ; the discharge end of syphon would have to be length- 
ened and dipped into the oil according to the amount of vacuum to be 
balanced. 

Distilling under pressure is another method by which this breaking 
down can be accomplished (see Fig. 3). Two methods have been em- 
ployed to do this, but both of them carry with them such great defects 
that little has ever been done with them. One of these methods was to 
place the pressure valve direct on the swan neck from the still, and 
connect it direct to the condenser ; but the vapors, under pressure, as 
they escaped from the still, rushed with so great a force through the 















































Fig. %.—Distilling under Pressure—Longitudinal Vertical Section and Part of Primary Still. 


condenser that a very large quantity escaped into the air uncondensed— 
this meant loss and risk from fire. 

The other method was to place the pressure valve at the end of the 
condenser coil, but here we have practically the same results, for, when 
the oil under pressure escaped from the valve, it came away surcharged 
with gas, like an aerated water when the cork is drawn, and that meant 
loss of material, as well as risk from fire ; and not only so, but all your 
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fittings being under pressure, could not be kept tight through the ex- 
panding and contracting action which was always at work. 
The method I propose to employ gets over all these difficulties, and 


that in a very simple way. I place my pressure valve on the direct 
outlet from the still, and when the desired pressure has been overcome 
the gases immediately escape into a large iron box surrounded with 
cold water, which acts as a condenser, and the pressure is here dis- 
tributed over such a large area that it is practically reduced to nil (i.e., 
to atmospheric pressure). What condenses here runs out by an outlet 
at the bottom of the relief tank (as I will hereafter call it), and escapes 
at once through the condenser to the receiving tank ; and what does 
not here condense rises up and over by an outlet at the top of the relief 
tank, and goes dirett to the condenser, where it meets the condensed oil 
from the relief tank, and is condensed and run to receiving tank in the us 
ualway. You willthusseethatI get quit of all pressure immediately the 
gases leave thestill, and by interposing this relief tank Iam able to keep a 
hold of all the gases till they are condensed into liquid products, and 
the fittings are relieved of all pressure and remain tight. 

Before proceeding with the conservative method of distillation, I 
would like to say a few words in further reference to the molecular 
condition of mineral oils. I conducted a number of very interesting 
experiments, which led me to the conclusion that the molecular condi- 
tion of mineral oils took the form of aggregated molecules, whose affin- 
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Fig. 4.—Conservative Distillation—Plan and Section of New Still. 


ity for each other was very great, and these I have called compound 
molecules. Of course, they are of ultra-microscopic magnitude. These 
compound molecules are of different sizes, and in proportion as these 
are large or small so is an oil heavy or light is specific gravity. The 
cohesive force, by virtue of which its compound molecules are held to- 
gether, is not the same in all mineral oils of the same specific gravity. 
Some oils are more readily broken down than others. To put it popu- 
larly, they appear to me to keep together just like members of families ; 
the larger the families you have together you have the denser oil, and 
according as you have a number of smaller families mixed through 
with the larger ones so you have oils giving light and heavier products 
in distillation. If you have a number of large families of stout and 
strong constitutions together, you will have a body capable of resisting 
a great amount of external force; in other words, you will have an oil 
which will not be readily broken down. If you have a number of large 
families together, and constituting an equally heavy oil as the other re- 
ferred to, but the families are of a comparatively weakly constitution, 
it will take a less force to break them down, and here you will have an 
oil which is easily cracked up; the cohesive force has not been so great 
as in the other instance here referred to. In short, the compound mol- 
ecules break down in proportion as this cohesive force is overcome ; 
and, if you push this force to the extreme, I have no doubt you will at 
last rupture the chemical affinity, and your ultimate molecule will be 
broken up into its component parts, hydrogen and carbon, the former 
escaping as a permanent gas and the latter being left behind in the still ; 
the great heat or force employed unites the bond of chemical affinity 
and liberates the atoms. I have now come to the last heading of my pa- 
per—viz., the Conservative Distillation of Mineral Oils. 

From what I have said before, you will ready understand that if we 
Wish to obtain an oil of maximum density and viscosity, we must distil 











it at as low a temperature as possible, and as quickly as possible, so 
that the oil vapors be preserved from being broken down by being kept 
too long in the region of great heat. Even in the most approved 
system at present of distilling mineral oils, we have not got over the 
difficulty which meets us when distilling for lubricating oils of high 
density and viscosity. 

I have long been under the impression that we obtain far too low a 
percentage of these high density oils from the crude material we start 
with, and I think I have taken a step in the right direction in bringing 
before you, for the first time, this new form of still. Before describing 
the apparatus in detail, I think a few words of explanation as to the 
advantages to be gained by this form of still over those at present in use 
will not be out of place. In distilling material oils as at present, the con- 
tents of your still are gradually getting the denser as you proceed, and 
by the time you are three-fourths through with the distillation you have 
a very viscid material to deal with, and this, from its non-conducting 
properties and density, has a great tendency to cling to the bottom of 
the still and prevent the necessary heat passing to evaporate it quick 
enough, and hence you require to force more heat into the still to over- 
come the resisting action of the thick residue. In this way the sides of 
the still, above the level of the oil inside, get excessively heated, and 
the oil vapors coming in contact with this radiant heat are very apt to 
get broken down to a considerable extent, and thus yield a degraded 
distillate. If you pump in fresh oil on the top of this heavy residue, I 
find this oil does not, to any extent, dissolve the residue in the still, but 
lies on the top of it; and while this latter portion is being distilled, a 
granular pitch is being formed at the bottom of the still, and if you 
push your heat further you will convert this gradually into coke of a 
very hard nature, and you will have a considerable loss through the 
formation of permanent gas. 

I have seen this very beautifully illustrated on taking off the end of a 
horizontal still I was working with. The layer of coke next the skin of 
the still was exceedingly dense in character, and it gradually got less 
dense as it increased in thickness, and towards the upper surface it was 
quite granular, and this again was topped with a pitch which remained 
plastic on cooling. You will thus see that practically all the heat 
which was distilling the oil on the surface was obtained from the upper 
sides of the still, and not from the bottom—very bad economy of heat 
indeed. This excessive heat at the end of the distillation is the main 
cause of the short life of many of our oil stills. 

With regard to this new form of still which I have the honor to 
place before you (see Fig. 4), I think I have surmounted these difficul- 
ties. You will observe that in vertical section it takes the form of a 
cross, +, the head of which forms the attachment of the Swan neck, 
the wings forming the distilling chamber, and the tail-piece being that 
portion by which the pitchy residues are kept separate from the lighter 
oil under distillation. By means of a ball-cock arrangement, the still 
is kept always at auniform depth. The heat is applied to the{under sur- 
face of the wings all round the still, and as this distillation goes on, the 
heavy residue, which forms, gradually finds its way to the bottom of 
the tail-piece, and remains there away from the source of the heat, and 
when sufficiently heavy can readily be removed by the cock arrange- 
ments found there for that purpose. In this way you should never be 
troubled with coke forming, and your still should always remain clean. 


The depth of oil, through which the distilling heat has to pass, 
is always a constant factor, and the nature of the oil under the 
action of this heat is pretty nearly uniform. The bottom of the main 
body of the still or distilling chamber, as I call it, is inclined down- 
wards and inwards, and this facilitates the withdrawal of the residual 
matter from the chamber, as it is formed, to the cooler region at the 
tail end of the still. You thus avoid all forcing of fires ; no part of your 
still gets unduly heated ; your gases have a shorter travel; and you 
work practically with a uniformly steady heat, the energy of which is 
employed in doing useful work. 

I am strongly convinced, from the experiments I havealready made, 
that such a form of still as I have placed before you this evening, 
whether worked in conjunction with a vacuum pump or not, would 
produce from a given oil a larger percentage of heavier oils of greater 
viscosity, and also of high melting point paraffine, than any other stili 
at present in use. 








Advantages of Forcing Lamps at the Expense of Their Life. 


. — 
[By Mr. Carl Hering, in the Electrical World. } 


It has long been well known that the efficiency of an incandescent 
lamp increases very appreciably the more it is forced, that is, the num- 
ber of watts required per candle power of light becomes less the greater 
the current which passes through the lamp, or, in other words, the 
greater the voltage to which it is subjected. It is also well known that, 
on the other hand, the life diminishes very rapidly the more the lamp 
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is thus forced. As the total cost of the light increases by going to either 
of the two extremes of long life and poor efficiency on the one hand, 
and good efficiency with short life on the other, there must be some in- 
termediate value for the life and the efficiency which would give the 
most economical results, considering both the cost of the lamp and the 
power required. 

Numerous different methods have from time to time been sug- 
gested and used to determine this point with more or less success. 
But they have all apparently led one to believe that a long life is 
a most desirable feature, so much so that extremely long lived lamps 
were considered as great achievements in lamp making. More recently 
the tendency has been to increase the efficiency slightly and to diminish 
the life, but this may have been due to the lowering of the price of 
lamps, which would naturally lead to using higher efficiencies. But it 
appears now from the somewhat surprising results of the very interest- 
ing deductions of Mr. O’Keenan, described recently by Mr. Hospitalier, 
that the most economical point, considering all the factors involved, is 
very materially different from what was generally supposed, and that 
it is in fact cheaper to replace old lamps with new ones after only a few 
hundred hours, rather than to continue to burn the old ones. He shows 
that there is a point in the life of each make of lamps at which it will 
pay best to break the lamps, and he gives this point the appropriate name 
of the ‘‘ smashing point.” 

The ingenious way in which he arrives at these results, though some- 
what laborious, appears to be the most rational method of any of those 
suggested, as it is based on life and efficiency tests and takes into ac- 
count every factor, including blackening of the bulb and falling off of 
the efficiency with age. He simply deduces a curve which shows for 
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Fig. 1.—Candle Power as a Function of Time. 


each hour during the life of the lamp what the average cost of the can- 
dle power hour of light from that lamp has been up to that time. These 
curves show that this cost is lowest at a certain age of the lamp, after 
which it again increases, and that it is therefore cheaper to throw the 
lamp away after that age. 

These curves are deduced as follows: To start with, one must obtain 
from a life and efficiency test the curve, which we will call a, giving 
the amount of energy in watts which is being consumed by the lamp at 
each hour of its life; and, also, the curve, which we will call b, giving 
the candle power of the lamp at each hour of its life. A set of b curves 
for a number of different European lamps is shown in Fig. 1.* 

From the consumption curve a deduce a new curve which gives for 
each hour in the life of a lamp the total amount of energy in watt- 
hours which the lamp has received since it was started. This new 
curve, which we will call 7, which is the integral of the curve a, will 
approximate a sort of diagonal line passing through the origin. Multi- 
ply these ordinates by the cost of a watt-hour of energy in cents, or 
what amounts to the same thing, change the scale of ordinates so that 
they read in cost of a watt-hour in cents. Now add to these ordinates 
the original cost of the lamp in cents (which is ‘equivalent to lowering 
the axis of the abscissxe by an amount equal to the cost of the lamp), or 
simply add this to the scale of the ordinates. The resulting curve, 
which we will call c, will then give for each hour in the life of the lamp 
the total cost of the lamp and the power up to that hour. 

The calculation for determining the ordinates of this integral curve 
J is the most tedious part of the work. The ordinate for each hour of 
the new curve J ought to be equal to the sum of all the ordinates on 
curve A for every hour from the start to that particular hour. Or, in 
other words, for each hour the ordinates of the curve J is equal to the 
one for the preceding hour plus the ordinate of curve A for that hour. 


® Taken from L’ Industrie Electrique. 





This involves a calculation for every hour of the lite. A much shorter 
approximate method, however, is to take the mean ordinate on ctrve A 
for, say, every 10 hours, multiplying it by 10 and adding tais quantity 
to the ordinate of curve J for the preceding 10 hours. The units for the 
scale for the J curves must of course be very much smaller than 
those for the A course. Those familiar with the use of the planimeter 
may use it to advantage for taking areas on the curve A and using 
these as ordinates for the new curve 1. 

From the candle power curve B, corresponding to those in Fig. 1, 
giving the candle power for increasing ages, deduce as described above 
a new curve which gives for each hour in the life of the lamp the tota/ 
amount of light in candle power hours which the lamp has givén out 
since it was started. This curve, which is the integral of B, will also 
approximate a sort of diagonal line passing through the origin ; let this 
curve be called D. , 

It is evident that for any age of lamp the total cost of the lamp and 
the power since it was started, as given by the curve C, be divided | y 
the total quantity of light in candle power hours obtained since it was 
started, as given by the curve D, the result will be the average cost of 
a candle power of light up to that age of the lamp; this is the quantity 
which we wish to find. If, therefore, the ordinates of the curve C be 
divided by those of the curve D, the quotients when laid off will give 
the desired curve. Such a set of curves for a unit of 10 candle power is 
shown in Fig. 2,* in which the cost of the lamp was taken as 40 cents 
and the energy at 20 cents per kilowatt hour. These curves are for the 
five different European lamps of which the candle power curves are 
shown in Fig. 1, which were taken from the tests by Mr. Ch. Haubt- 
mann, published in L’ Ectricien of Sept. 24, 1892, page 201. Referring 
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Fig. 2.—Specific Cost as a Function of Time. 


to Fig. 2 it will be seen that the ordinates of each curve have a minim- 
um value; this is the point at which the average cost per candle power 
hour is least ; if the lamp is kept burning beyond that age it will be 
seen that its average cost again increases. This is the point which Mr. 
O’ Keenan terms the ‘‘ smashing point,” for at that age it will te more 
economical to break the lamp than to continue using it. Perhaps the 
more dignified expression of ‘‘age of decline,” or ‘‘ most economical 
age,” might be more acceptable to some. 

Strange as it may seem to many, this point is reached for some lamps 
at the early age of 200 hours, and for none of them later than 500 hours. 
It is not unlikely that the American lamps would give about the same 
results. The curves will be given by the writer in a subsequent article 
if the desired information can be obtained. 

Although the idea that a lamp should be worse than useless at such 
an early age may at first seem hard to believe, yet the method by which 
these results are obtained seems to be quite correct, as it is in fact noth- 
ing more than dividing the total cost of the light by the total amount of 
light received—a very simple, business-like way of calculating costs ; 
and it is therefore a matter well worth the attention of lamp makers and 
consumers. 

The minimum points in these curves owe their existence to the fact 
that the candle power and the efficiency diminish as the age increases ; 


Fig. 2 would have no minimum point, but would approach to the base 
line; in which case the longer the life the better. This constancy is the 
incorrect assumption formerly made in such determinations and it 
naturally shows long life to be a very desirable feature. The present 
method, taking into account the blackening of the bulb and the loss of 
efficiency, is therefore undoubtedly more correct than the older method, 
in which this was left out of consideration. To keep an old blackened 








* Taken from La Lumiere Electrique. 


if both of these remained constant throughout the life, the curves in | 
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lamp in use is well known to be a foolish luxury if the consumer has to 
pay for the power, but it was not known before just at what point it is 
cheapest to stop it. 

The conclusions to be drawn from these curves are naturally that, as 
the life of the lamp is of no consequence after a few hundred hours, it 
will therefore be far better to force them, thereby obtaining a greater 
efficiency and cheaper light. Forcing them will, on the other hand, 
blacken them at an earlier age, but as the efficiency is so much higher 
to start with, it will doubtless be a gain in the end, provided such 
foreing is not carried too far. 

As this method of finding the most economical age is deduced from 
the actual candle power received and the total cost, including the 
lamp, it applies only to cases in which these factors are to be considered, 
as, for instance, in all private installations. A central station manager, 
for example, who does not seem to be concerned with the actual candle 
power of the light, provided only that the lamps are labeled ‘‘ 16 c. p.,” 
will of course run them until they die a natural death. The same with 
parties whose power costs nothing but whose lamps do ; also in places 
where the diminution of candle power with age is of no great import- 
ance. 

The most economical age as shown by the curve will also depend upon 
the relative costs of the lamp and the power. As the power becomes 
more expensive, the minimum point of the curve will move to the left ; 
that is, it will be more economical to force the lamps stiil more, while, 
if the price of lamps becomes greater, the point will move to the right, 
showing that it will be more economical to run them longer. 

In conclusion, it is no more than fair to others to say that the idea of 
taking into account the diminution of the candle power and efficiency 
for determining the point at which the life is practically ended was sug- 
gested some time ago, at least as far back as the June meeting of the 
American Association of Electrical Engineers, if not earlier; but the 
ingenious and rational method devised by Mr. O’Keenan for determin- 
ing the exact point appears to be new. 








Liquid Fuel for Steam Making. 
nonpiiiaitanati 
By F. R. Hutton, C.E., Ph.D., in Engineering Magazine. 

The combustibles which are at the service of the engineer for indus- 
trial purposes come to his hands in three forms. The solid fuels are 
coal and wood, lignite and peat, in their natural or derivative forms ; 
the liquid fuels are petroleum in its crude state or as a product of refin- 
ing or distillation ; and the gaseous fuels are either natural or artificial 
fuel gas. The solid fuels are historically the first ; the liquid and the 
gaseous have only come to the industrial importance which they now oc- 
cupy during the last 30 years. 

The combustion of a fuel being a union with oxygen, which is a gas, 
it is necessary that the fuel, whatever its form, be first reduced to such a 
fine state of division that it shall be possible for the union to take place 
rapidly. For the solid fuels there is necessary a certain consumption of 
energy in the form of heat in bringing about this fine division, either by 
a process analogous to distillation, by which gas is made, which subse 
quently unites with oxygen, or else by union with oxygen only on the 
surface of the solid particles of fuel. In the latter case, from the rela- 
tive slowness of the combination, the temperature of the flaming fur- 
nace is kept at a lowe) point than where the form and fine state of divi 
sion of the fuel permit this chemical union at a more rapid rate. 

Confining attention to the subject of fuels in a liquid form, it may be 
stated that the first experiment in this country upon any considerable 
scale seems to have been made at the Morgan [ron Works, in New York 
City, in 1865, and is identified with the names of Colonels Footie and 
Julius W. Adams. The very high price of coal at that time, and the 
recent large discoveries of petroleum, gave special interest to this series 
of experiments, although the previous investigations by Professor R. A. 
Fisher, of New Haven, had shown that the question of the substitution 
of oil for coal as a fuel was largely if not solely an economic question, 
affected by the relative cost of the two materials and their accessibility 
in any locality. . 

The English experiments of the same period bear date of 1864, under 
the system of Mr. C. J. Richardson. These were specially stimulated 
by the marine interests, with a view to the advantages offered by oil as 
a fuel on board ship for strategic and practical reasons, and secondly, 
by reason of the special problems facing engineers in the colonies, where 
coal was difficult to obtain for locomotive purposes, and where, in the 
dry season, it was of prime importance that no spark should be dis- 
charged from a locomotive stack to ignite a parched and inflammable 
vegetation. 


In the development of the use of oil as fuel three great classes of fur- 
naces have been put forward. That class in which the oil is introduced 
to the fire box in a liquid form embraces four types. The first is that in 
which the oil is delivered into pans in the fire area, where it is set fire to 
with the access‘of what air can be got to it—a method obviously imper- 
fect, uneconomical and accompanied with great waste in the form of 
smoke. In the second form the oi! is delivered into grooves upon a step 
grate so that it overflows from step to step, meeting the air supply be- 
tween levels. This secures a much better union with the air and seems 
to work well, particularly in metallurgical practice. The third type may 
be called drop furnaces, where the oil drips from a number of pipes on 
to the combustion area, and is there ignited. The fourth type introduces 
the oil as a fluid up from below through a porous bed of lime, or vther 
similar material, at the top of which it meets the air for combustion and 
burns as from a wick. This is one of the most satisfactory methods of 
using the oil as an undivided liquid, but it presents the difficulty that 
perfect combustion cannot be insured for any great length of time. The 
heavy constituents of the oil accumulate in the porous layers and grad- 
ually interfere with the flow. 

The second great system for the combustion of oils involves the prin- 
ciple of finely dividing the oil by means of a jet of air or steam moving 
at high velocity and forcing the oil in spray form into the fire box. The 
burner in all systems of this class is practically an injector, and the 
steam or air carries the fluid with it usually in an annular jet, and its 
fine state of division brings it to a condition in which it can combine 
rapidly and completely with the air necessary for combustion. It will 
be seen that in this system a subsidiary apparatus must be depended on 
when the fire is first to be started. There must be a pressure of steam 
either in the boiler which is being fired or in some other boiler, in order 
that the steam jet can be started, or else the fire must be started with 
solid fuel, and the use of oil begun only when the necessary pressure 
has been accumulated. 

Where air is used to bring in the oil, a pump is required to produce 
the necessary pressure, and for this reason the plan of using steam as 
the inducing medium is practically the only one which can be used in 
locomotive service where subsidiary apparatus must be reduced to its 
lowest terms. As to the relative advantages of air and steam, when 
they are equally available, steam would appear to have the advantage 
over air, in that it is at a higher temperature than air usually is when 
it enters the nozzle of the burner, and that it does not entrain with it 
inert matter, such as nitrogen, which has to be heated up by the flame, 
but does no useful service in the combustion. Moreover, if the tempera- 
ture of the fiame is high enough to dissociate the oxygen and hydrogen 
which formed the steam, while the heat absorbed in this dissociation is 
the same as that given out in the combustion of the hydrogen of the 
steam, the mechanical effect is to increase the proportion of hydrogen 
in the flaming mas3, and thereby to increase the length of the flame, 
with a consequent gain in its radiating effect. While there is no gain 
in units of heat, there may be a gain in the efficiency of the flaming 
mass to transfer its heat to the water in the boiler. On the other hand, 
there is required for the combustion a certain weight of air, and its in- 
troduction with the oil in the jet secures an intimate mixture of this air 
with the cil favorable to its union with it in combustion, and the specific 
heat of air is 0.23, while that of steam is 0.48, so that more heat is re- 
quired to bring the vapor of water up to the temperature of the pro- 
ducts of combustion than is required to bring air to the same tempera- 
ture. 

The fact, however, that the steam system requires no air pump will 
be a preponderating argument in its favor in many places. For the 
heating of forges also, the steam would appear to be an inconvenient 
diluent of the flaming mass. 

It would be impossible here to allude in detail to the various forms of 
burner which have been presented for the use of oil as fuel. There are 
several features, however, which a good burner must have in order to 
work satisfactorily. The great difficulty in any form which has its noz- 
zle near enough to the flameto have combustion begin at the very orifice 
is that the oil wiil carbonize at the orifice and gradually stop it up, 
sometimes checking it altogether. The burner must be of such con- 
struction that these pasty or hardened accumulations may be easily re- 
moved without stopping the apparatus, or else the burner must be fitted 
in duplicate, so that the one can be used while the other is being 
cleaned. 

The best known injector of this class is that brought out by Mr. 
Thomas Urquhart, locomotive superintendent of the Grazi-Tsaritzin 
railway in southeastern Russia. His arrangement is a steam system, 
and the nozzle for the injector for oil enters within, but does not pass 





through, a thimble inserted in the rear water leg of the locomotive 
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boiler. The flame does not reach the nozzle of the injector, and 
the trouble from carbonization or cooking of the oil particles 
is largely eliminated. If this should occur, or if the annular 
oil channel should become clogged by any matters in the oil, the steam 
tube can be retracted by a screw motion operated from the foot-plate of 
the engine, and the steam jet, which is one of the most detergent 
elements known in the arts, will immediately blow the opening free 
and clear. 

In any of the comminuting systems of this class care must be taken 
that the flaming particles of oil coming into the fire box at high 
velocity from the jet should not impinge upon a particular spot of the 
heating surface. In all the systems it is aimed to secure this end by 
interposing in the path of the jet a baffle plate of fire brick or similar 
material. In the Urquhart furnace the fire brick is built up at the 
the front end of the fire box nearly to the height of the lower row of 
tubes, and an arch is sprung across from side to side of the fire box, 
very much in the position in which the usual arch is found in bitumi- 
nous fire boxes, and it is in this blind rampant archway that the 
intensity of the combustion takes place. This mass of fire brick 
becomes white hot, and serves not only to store and radiate heat, but 
also to ignite the jet when it is cut off for a stop of the train. An 
objection to all burners of this class is the noise which they make, but 
in many places this need not be more objectionable than the noises in 
many fire rooms from quenching the ashes by turning a hose jet upon 
them. It is comparatively easy to prevent annoyance from explosive 
ignitions of the oil, if the precaution is taken to put into the fire box a 
lighted wad of waste shavings, and, after this, to turn on first the 
steam, and then the oil, to the burner. Where the fire chamber can 
become filled with vapor of oil before the flame is applied, there may 
be enough carbon ready to combine instantly with oxygen when the 
flame is applied to cause an explosion, which is always startling and 
may be dangerous. 

The third great system of furnaces for burning oil embraces those in 
which the oil is first made into gas aand is burned in the fire box in true 
gaseous form. This principle was applied in oil firing in this country 
as early as 1867, when a furnace of this sort, devised by Colonel Foote, 
was tried in the United States gunboat ‘‘ Palos.” A flat coil of pipe 
conveying the oil toa larger pipe occupying the place of the bridge 
wall was brought up to a high heat by the combustion of tbe oil 
delivered in burners underneath the coil and in front of the retort. 
Superheated steam similarly heated by the issuing flame from the 
burners brought the whole mixture up to a very high temperature, and 
the products burned as a gas. In this case, of course, the gas and 
steam streamed out of the burners at a high velocity. 

The Archer fuel process is essentially similar in principal, forcing 
the oil by a pump through a circular coil of pipe, which is kept ata 
high temperature by an annular fire surrounding the central retort, 
which, in this system, is called the ‘‘thermogen.” Steam, in a similar 
coil, is superheated, enters the thermogen with the gasified oil, and 
passes with it through the necessary regulating valve to the furnace of 
the boiler under which it is to be used. Unlike the vapor system already 
mentioned, it enters the furnace at a comparatively low velocity, with- 
out the rush and roar characteristic of so many of the other systems, 
and it is claimed not only that this peculiarity results in the consump- 
tion of less oi! for a given amount of evaporation, but also that there is 
avoided the difficulty present in some of the comminuting systems of 
the formation on the heating surface of an incrustation due to the con- 
stituents of the oil which are not thoroughly burned in the fire-box, but 
are carried forward to be deposited upon the cooler metallic surfaces. 
The difficulties of the gas system would appear to be those attaching 
themselves to the use of a retort which either could become clogged 
from residual matter in the oil, or which would deteriorate from the ac- 
tion of the flame and from expansion at high temperatures. 

The advantages which can be urged in favor of the use of liquid fuel 
are many and important. First, the crude pet?oleum has a higher cal- 
orific power than most of the coals, weight for weight. Where a crude 
oil can be used from which certain of the burning compounds have not 


_ been removed by refining, it is possible to secure a calorific power of 


21,000 heat units, while the calorific power of coal may be put at from 
12,000 to 13,000 heat units. This means that one pound of oil is equiv- 
alent to 1.6 pounds of coal. It is often called 1}. English experi- 
menters, using a lower calorific power of coal, have obtained results 
correspondingly more advantageous for oil. This consideration has a 
very important bearing in both locomotive and marine service. In the 
locomotive tender it is possible to diminish the amount of fuel which 
must be carried between terminals to keep up a given speed or haul- 
ing power, the dead load is diminished with consequent obvious gain. 


But more important still, if there can be burned overa given grate area 
a fuel of higher calorific power, it become possible to make more speed 
from a given boiler in a given time, which means that the cylinder ca- 
pacity can be increased without transgressing the limits of volume of 
boiler surface of grate which the conditions of practice in respect to 
gauge and curvature impose upon the designer of such machinery. In 
marine practice, not only is the ship lightened or the possible length be- 
tween fueling stations increased, but, by a parity of reasoning, a small- 
er bulk of boilers can be expected to do a given amount of work. 

Outside this fundamental and far-reaching advantage of a high-grade 
liquid fuel, there are many practical advantages which need only to be 
enumerated to convince anyone of the great convenience which is per- 
mitted by the use of liquid fuel. These are: 

1. Diminished waste of fuel from the loss of combustible with the 
ashes and gases. In locomotives there is a loss of fuel through the 
stack, rated usually at from 10 to 20 per cent., according to the inten- 
sity of the draft. This is saved in the use of liquid fuel, besides which 
there will be no sparks to be taken care of in the smoke box, if arrest- 
ed, or to set fire to property, if blown out. 


2. A reduction in the cost of the labor for handling the fuel, which is § 


twofold. There is in most plants an expense for handling coal into 
bunkers, and a second handling from the bunkers into the fire-box. 
The oil handling for both of these steps is mechanical, while with the 
solid fuels the second step is but rarely so. It is possible, therefore, for 
one man with oil fuel to take care of many more boilers than with solid 
fuel. 

3. In cities it is a matter of convenience and economy not to provide 
for the disposal of ashes, which from the solid fuels amount to from 200 
to 300 pounds or more to the ton, and, where the plaut is large, have to 
be provided for by special contract outside of the usual facilities offered 
by the municipal government. There is no flue dust to clog fire tubes 
and diminish their efficiency ; but this may sometimes be offset by a de- 
posit of oil residuals in them. 

4, Where no firing tools are required, less injury is done to the brick- 
work of the fire-boxes, and grate bars do not deteriorate. 

5. Repairs to the brickwork of the ash pit and the boiler room floors 
are diminished, as the tendency to crack when heated by hot cinders and 
quenched by water is absent. 

6. Better regulation of the fire is possible, as the demand for steam 
may vary. This diminishes losses of heat from blowing off at the 
safety valve, which doubtless often amounts to a loss of 5 per cent. or 
over. 


7. The opening of the furnace doors for firing and cleaning is made | 


unnecessary, so that the boiler may be expected to suffer less from un- 
equal expansion and contraction. 

8. Where the engine room is also the boiler room, the absence of dust 
and ashes about the machinery is of manifest advantage. 

9. The absence of sulphur is favorable to the life of the boiler plate, 
and this is especially an advantage where there is moisture in the solid 
fuel, which permits the formation of an active sulphurous acid, 
corrosive in its character. 

10. The labor of the fireman is made much more agreeable, inasmuch 
as all the work of cleaning and the strain of standing in front of open 
furnace doors are done away with. 

11. Aboard ship, on the locomotive, and in cities, it is easier to 
secure a combustion as nearly smokeless as a due regard for economy 
will permit. For war purposes smokelessness is a matter of consider- 
able moment, inasmuch as a trailing banner of soft coal smoke will 
betray the presence of a steamer otherwise invisible below the 
horizon. In the locomotive there are no cinders to annoy the 
travelers or the train crews. 

12. In the contracted fire rooms of vessels the temperature of the 
room can be kept lower, and in tropical latitudes the lot of the firemen 
will be very materially mitigated for this reason, as wellas by dimin- 
ishing the severity uf their labor. 

13. On shipboard liquid fuel can be stowed in places where solid fuel 
could not be put. 

The, disadvantages attached to the use of liquid fuel will differ 
according to the nature of the oil employed. In this country two 
forms of oil are presented for fuel- use. One is the product of the 
oil wells in Pennsylvania and Ohio—the crude petroleum as it flows 
from their mouth, sometimes more specifically designated as Lima 
oil, from the town of that name. In certain cities the limitations 
imposed by health boards and fire departments preclude the use of this 
material, and their reasons constitute two objections to be urged against 
the great bulk of available crude petroleum. The first of these objec- 





tions is its inflammability or high flashing point. This means that be- 
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ause of the presence in the oil of light components which distill off in 
he form of vapor spontaneously, or under agitation, or at very low 
reats, there will be given off a light hydrocarbon vapor which will 
orm with air a mixture that will ignite explosively when an open 
flame is brought anywhere near it. This peculiarity has a very impor- 
tant bearing upon the use of crude oil un board ship, where it would be 
ixept in confined spaces, or in the locomotive, where naked flames are 
likely to be found around the oil tank. The second great difficulty 
with crude oil is its offensive smell, which has a very important effect 
in limiting its use. 

The other form of oil used for fuel is the product of the refining pro- 
ess after the elimination of the naphthas and the kerosene or burning 
oils from the crude material, which leaves behind about 60 per cent. of 
he original quantity, having a specific gravity averaging 40° Baume, 
and a flashing point above the boiling point of water. This obviously 
is a very much safer form of oil for fuel and is not objected to by fire 
and insurance corporations, provided only that certain conditions 
looking towards the safety of the premises in case of accident are com- 
plied with. The usual requirements are that the storage tanks should 
be of iron with tight covers provided with ventilating pipes and over- 
flows; that the tanks if possible should be underground, and the 
piping also ; and that the main tank, of larger capacity than the distri- 
bution tank, from which the oil passes to the burners, should be, if 
above ground, surrounded with a dike or embankment, enclosing a 
space large enough to hold the entire contents of the tank. 

Oil of this class, having no volatile material remaining, gives off little 
or no odor, but there has been sacrificed not a little of its calorific power 
and of its length of flame. It will contain 85 per cent. of fixed carbon 
and upwards of 13 per cent. of hydrogen in the ordinary run of 
samples, the balance being oxygen and impurities, so that it will com- 
pare in composition with coal of the bituminous class so much used for 
steam purposes, and will have by no means so much higher a theoreti- 

al calorific advantage over the solid fuels. 

The disadvantages common to both forms of oil fuel are, where the 
vapor systems is followed, the noise made by the burner, and, in the 
paseous system, the sacrifice of part of the fuel efficiency for the distilla- 
ion of the gas, and in both the air vapor and the gaseous system the 
necessity for auxiliary and additional apparatus, with their first and 
running cost. 

It should be kept in mind that the production of coal is much in ex- 
ess of the present production of oil. 

But the final and conclusive argument is the commercial one, as to 
he relative cost of an equal weight of calorific efficiency in solid and 
iquid fuels. This calculation may be made to seek the answer in 
either equivalent price per ton of coal or equivalent price per barrel 
or oil. 

The product of multiplying the weight of oil per gallon in pounds by 
he number of gallons in a barrel is the number of pounds of oil in a 
barrel. If this product be multiplied by the ratio in heating effect of 1 
pound of coal to the pound of oil whose calorific power is known, we 
have a product which can be handled in comparison with the weight of 
olid fuel in aton. If we divide the number of pounds in a ton by the 
product first obtained, and multiply the result by the price of oil per 
barrel, we get a figure showing what coal must cost per ton in order to 
be of the same cheapness. On the other hand, if we divide the above 
product by 2,000 or 2,240 and multiply the result by the price of coal 
per ton, we obtain the equivalent price per barrel which oil must cost if 
t is to be no more expensive than solid fuel. The cost of coal in this 
second calculation must include the labor and expense of handling the 
oal and ashes, which will be dispensed with where oil is the fuel, and 
he price of oil per barrel in the first calculation must similarly be taken 
as delivered to the consumer and not as its price at the wells. 

A calculation made in 1889 by Mr. H. F. J. Porter for the use of oil 
nder the boilers of an extensive steam plant in New York City showed 
hat at the prices then prevailing for fuel oil of the quality at that time 
bbtaining, 6.7 barrels of oil were equal to a gross ton of coal, and that 
with the conditions at the plant in question it would be possible to pay 
8.17 per long ton of coal, or that the equivalent price of oil was three 
mills per pound. Readers of this magazine will have noticed that in the 
tepartment of Mechanics, for August, 1892, it was stated that oil at 2.4 
rents would compete with coal at $3.95 per ton, but where coal was $3.10 
per ton and oil at 2.25 cents per gallon, the coal was cheaper. Where 
he price of coal drops to the neighborhood of $1 to $1.50, oil even at 
-5 cents per gallon is much more costly. An interesting table of com- 
parative values computed by the above method was presented in the lec- 
ure by Dr. Dudley above referred to, and will be found in Volume 
ACVI. of the Journal of the Franklin Institute. 
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Electric Lighting at Topeka, Kansas. 
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There are few wants more necessary in a well regulated community 
than light. After securing a generous supply of pure fresh air, good 
wholesome water, clean streets and surroundings well drained, we 
need light by night as well as by day. During the last few years many 
of our smaller cities, seeing the improvement made in larger places. 
have secured electric light plants. Some, from a spirit of rivalry, have 
gone into these enterprises blindly, without counting the cost or care- 
fully considering the questions involved. The strong convincing argu- 
ment in favor of the arc lamps is the great concentration of light in one 
lamp. But the light received is as the square of the distance lighted, a 
fact that is often overlooked. 

There are many inquiries constantly being made as to the cost and 
operation of an established plant. One of the first asked is, does the 
city own its plant? A question in municipal economy which should 
receive more attention. That a city should be free to supply its own 
needs and that of its citizens at cost, without the presence of middlemen 
to overcharge or discriminate, would seem self-evident. 

The next important question is the cost. In reply to such questions, 
the author has prepared a tabulated statement, taken from the reports 
of the superintendents, which covers the operation of the plant for the 
last 26 months, giving the number of nights and hours run each month 
and the principal elements of cost, together with the cost of fuel for 
each horse power for one night and hour. 

The plant belongs to the City of Topeka; it was contracted for in 
February, 1888, and furnished by the Jenney Electric Company, of 
Indianapolis. There are 184 double carbon arc lamps, 3 boilers 16 feet 
leng, 54 inches in diameter, with 45 flues 4 inches in diameter; 3 Ball 
engines of 75 horse power with 80 pounds of steam pressure, intended 
to run 250 revolutions a minute, 6 dynamos of 30 arc lamp power, con- 
nected with 6 circuits which together have 24.72 miles of line and 33.5 
miles of wire ; the line is suspended upon 30-foot cedar poles, and the 
lamps are suspended at the center of the street intersections between two 
40-foot poles. Soon after starting it was found necessary to use more 
than 80 pounds of steam pressure, and in doing this the capacity of the 
boilers was found inadequate, except with the best bituminous lump 
coal. From the tests and experience of a superintendent who was in 
charge of the plant about 1 year, it was found that the three engines 
had to work up to 235 horse power to keep the lamps burning 
steadily. The exact actual horse power record has not been kept during 
all this time. 

The accompanying table shows some irregularities. Owing to lack of 
boiler capacity the plant has to be shut down two nights each month to 
clean them. This is usually done on moonl ght nights but sometimes it ‘s 
cloudy and the moon obscured, much to the annoyance of the people. 
In October, 1891, the plant was shut down for fifteen days to reset the 
boilers. 

The monthly statement of the cost of coal is for coal received and 
paid for during the month ; this comes by the carload, which is ordered 
as needed, and very little is kept in stock at any time. Owing to the 
lack of capacity of the boilers, the poorer and cheaper coal, such as is 
used by other electrical plants in the city, cannot be burned. 

An expert tested some of the lamps without the knowledge of the 
superintendent and operators, and found as an average of seventeen 
lamps in different parts of the city a pressure of 23.15 volts,’a current of 
19.0 amperes, and an electromotive force of 439.85 watts. The manu- 
facturers of electrical plants using arc lamps have fixed an arbitrary 
standard of their own for candle power. Six of the largest companies 
allow from 432 to 480 watts for a 2,000 candle lamp; the average of 
these is 450 watts to the lamp or 4.44 candles to the watt. The author 
has endeavored to find some reason for these assumptions, but knows of 
none except that they overrate their lamps for what they can gain by 
imposing upon their customers. The best authority that he can find on 
the subject is Gordon Wigan, A. M., whose work was printed in 1884 
by Casel & Co., New York, and who makes one watt equivalent to 
1.63 candles, and cities a test of candle power at the Paris Electrical 
Exposition of 1881, when the Brush lamp was tested and shown to be 
741 candle power. By the American manufacturer’s average arbitrary 
standard, the 17 lamps tested averaged 1,953 candle power, allowing 
4.44 candles to the watt ; but taking Wigan’s and the European prac- 
tice our lamps are only 717 candle power, allowing 1.63 candles to the 
watt. 

This is a great difference, when it is considered that we use the same 
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The location of the electric lamps in our city 
has been a subject of much criticism, with one 
lamp at every other street intersection ; the 
lamps are about 1,100 feet apart one way and 
800 feet the other ; the intervening intersec- 
tions are not well lighted, which is hardly fair 
to the people living there. With one lamp at 
every intersection the light would be of much 
more value, even though the intensity was 
only one half of the light of the present lamps. 
We have in addition to our electric lamps 
222 vapor lamps furnished and lighted by con- 
tract at $1.75 per month. These are located in 
the outlying districts. People complain be- 
cause they are 80 insignificant as compared 
with the arc lamps, and when one compares 4 
vapor lamp of 10 candle power with a 700 can- 
dle power lamp, it is not much to be wondered 
at that some of these districts should complain 
through their representatives. 

The city of Topeka is spending $21,260 a year 
for lighting its streets, and yet people are not 
satisfied. About one-half of those inside of the 
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street intersection, with one circuit covering the 
business portion of the city on which the lamps 
shall have an intensity of 1,000 actual candle 
power. 

Then with circuits covering the residence and 
outlying districts on which the lamps shall 
have an intensity of 200 candle power. One 
objection, perhaps, to this would be the larg? 
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fect in themselves, yet the cost is so great that ® 
city occupying a large territory cannot expec! 
to light all and do equal justice to its citizens. 

The Edison lamps have not the candle power 
suitable for street lighting, but it would seem t0 
the author that a system between the two would 
be more suitable for many of the growing cit 
ies in our country. 
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by a good clean globe, 70 per cent. by an Opa 
globe, and about the same amount by a dirty 
globe. The rods of an arc lamp must be kep 
clean or it will fail to burp, and the cleaner i 
at once reminded of his duty ; but he can allo 

the globes to become obscured so that from 50 t 
70 per cent. of the light is absorbed without av) 
serious complaints from an average citizen: 
Municipal engineers are largely interested it 
the question of light. We should try and % 
cure its proper diffusion, that equal justi¢ 
may be done to all. An engineer should firs 
know what bis city needs, and then be able 1 
advise, and prevent a fluent agent of a strong 


illuminating company from selling an extra’ 
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THE works of the Great Barington (Mass. 
Gas Company were slightly damaged by fir 
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Death of Mr. John Somerville. 
sini Le 

We regret to record the death, on December 15th, 1892, of Mr. John 
Somerville, whose services in connection with the engineering depart- 
ment of the South Metropolitan (London) Gas Company have made him 
famous in the annals of the gas industry. Deceased was a brother of 
Mr. James Somerville, Engineer of the Indianapolis (Ind.) Gas Com- 
pany, and was well known to our readers, through his communications 
to the JOURNAL, to which he was an occasional contributor some years 
ago. The following obituary of deceased appeared in the Journal of 
Gas Lighting, published December 20th last : 


In the person of Mr. John Somerville, Engineer of the Bankside sta- 
tion of the South Metropolitan Gas Company, who died on Thursday 
last after only a few hours’ illness, the world of British gas engineering 
has lost one of its best known, most popular and ablest of leaders ; for 
John Somerville was a real leader and master in his profession, albeit 
one of the most unassuming of men. His experience was deep and 
wide, and, being dominated by a strong creative genius, bore fruit in a 
rich crop of original contributions to the technology of gas manufacture. 
Born in the south of Scotland in 1832, Mr. Somerville was destined to 
make his mark upon the gas industry of both England and Ireland ; 
but he had no connection with the gas supply of his native land. His 
first employment in what was to be the work of his life was at Wolver 
hampton ; but while still a young man he came to London, and took 
service under the Commercial Gas Company. His next engagement 
was at the Thames street works of the old Greenwich Gas Company, 
under the late Mr. Hunter, whence he went to Maidstone in 1858 as as- 
sistant to the then Engineer and Manager, Mr. Bartlett, whom he suc 
ceeded the following year. He there laid the foundation of his reputa- 
tion as a carbonizer and constructor, and attracted the favorable notice 
of the late Mr. T. G. Barlow, who recommended him for the apparently 
more desirable position of Engineer of the Alliance and Dublin Con- 
sumers Gas Company, which appointment he accepted in 1869 on the in- 
vitation of the Directors. His Dublin, experience, however, was em- 
bittered by the dissensions that have ever notoriously characterized the 
relations of the Company and the Corporation, and he terminated his 
connection with the gas affairs of the Irish capital in 1874, subsequently 
employing himself in the management, under leases, of the gas works 
at Newbridge, Mullingar, Roscrae, Thurles and Kilkenny. 

Mr. Somerville quitted Ireland in 1878, and returned to London ; 
taking an engagement at Rotherhithe, the headquarters of the Surrey 
Consumers’ Gas Company, under Mr. Finlay. Here he remained only 
a few months; being engaged in 1879 by Mr. George Livesey, the 
Chief Engineer and Secretary of the South Metropolitan Gas Company, 
for the special work of preparing, under his direction, the various 
drawings for the first of series of the great gasholders which have 
resulted in the crowning achievement of the East Greenwich six lift 
holder, recently completed. This engagement proved permanent ; Mr. 
Livesey being quick to appreciate the sterling qualities of his new 
assistant, to whom he gave the management of the Bankside station 
(shortly afterwards taken over by the South Metropolitan Company 
upon the amalgamation of the Phcenix Company), and whom he 
associated with himself and his brother and successor in the engineer- 
ship of the company—Mr. Frank Livesey—in the execution of the 
notable extension works that have been necessitated by the phenom- 
enal growth of the South Metropolitan undertaking. 

Mr. Somerville’s name is honorably distinguished in connection with 
the introduction of machine stoking for gas retorts, the perfecting of 
gaseous firing for retort settings, coke breaking machinery, and multi- 
farious other improvements in gas making plant and apparatus. He 
was a prolific inventor. As a constructor he was bold, capable and 
safe—understanding how to combine economy with efficiency ; and as 
a designer of gas plant he was always in the front line of his profes- 
sion. As an employer ke was respected and beloved. The youthful- 
ness and elasticity of his mind enabled him to assimilate everything 
which recommended itself to him as real progress in his art ; while his 
unfailing kindness of disposition was shown in his readiness to impart 
information to all who came to him with the claim of a common call- 
ing, 

His death leaves a void in the ranks of British gas engineers, 
which can hardly be filled ; for few men living unite, as he did, the 
ripest and most varied experience with high receptivity and a striking 
originality. Many men have won more exalted positions in the world; 
but few men will be more sincerely mourned, alike by intimate friends 
and associates and the wider circle of acquaintances (who in his case 
comprehend a large proportion of the world of English speaking gas 
engineers) than John Somerville, 





ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
Mr. C. B. Sraarts, of Troy, N. Y., has been elected President of the 
Cooperstown (N. Y.) Illuminating Company, which is in control of 
the gas and electric lighting interests of that place, vice Mr. Dudley 

Farlin, whose financial embarrassment was reported some time ago. 





Mr. RaLpH Woopwarp, formerly Assistant Superintendent, at 
Hartford, Conn., has been appointed Superintendent of the American 
Gas Company’s works at Peru, Ind. He replaces Mr. A. O. Smith, 
who retired because of ill health. 





Contracts keep rolling in on the Berlin Iron Bridge Company, of 
East Berlin, Conn., the management of which have just secured the 
contract for a newiron fire proof storehouse for the Pope Manufactur- 
ing Company, at Hartford, Conn. The building, which is to be 40 feet 
wide by 84 feet in length and two stories high, will be used for storing 
the separate parts of bicycles, as the Pope Company has to carry a very 
large stock of the different parts of these machines to supply the wants 
of the numerous users of the *‘ Columbia Safety.” The Scranton (Pa.) 
Traction Company has also placed a contract for the buildings of its 
new plant with the Berlin folks. The boiler and engine room will be 
65 feet wide by 200 feet long, with a machine shop and car shed, 93 feet 
wide by 225 feet long. The entire plant will be fireproof, of the well- 
known Berlin construction. 





WE understand that the Indianapolis (Ind.) City Council has defeated 
the ordinance under which it was proposed to tax the gas mains under- 
lying the streets of the city at the rate of 3 cents per running foot. 
The ordinance was introduced originally by Councilman Costello. 





WE are indebted to Mr. F. I. Baker, of Los Angeles, Cal., for the 
following, from Fresno, Cal., under recent date: ‘‘ For some time 
past negotiations have veen in progress between the two lighting com- 
panies of Fresno, looking to some arrangement which would result in 
an occasional dividend. These negotiations came to a close last De- 
cember when a consolidation was effected, the old company absorbing 
the new. Until a yearorso ago the Fresno Gas and Electric Light 
Company had a monopoly of furnishing the city with light. Com- 
plaints of high charges were frequent, but the Company asserted that 
it was selling the illuminant at as low a rate as it could, considering 
the high price for fuel. In view of the fact that it was making but 
little more than running expenses, it justly characterized the complaints 
as unreasonable. Then an opposition concern, the Edison Electric 
Light and Power Company, was organized. Nearly all its stockholders 
were consumers, but while the latter were benefitted, it is said (and 
there is no doubt of its truth) that it was at the expense of the Company. 
The old Company had to meet the reduction in the price for light, and 
also substituted the water gas for the coal gas system. The price of gas 
was reduced from $4 per 1,000 to $2.50 per 1,000, and very low com- 
petitive rates were made for an electric lighting service. In due time 
the companies both determined that at the existing rates it was impos- 
sible for either to make money, and the stockholders occasionally had 
to submit to an assessment to even things up. This state of affairs was, 
of course, a very undesirable one, and when the new company not 
long ago made overtures for an arrangement regarding consolidation, 
the old company expressed its willingness to meet its rival half way. 
About the third week in December a stockholders’ meeting was called 
and held, the result being that a new Board of Directors was elected, 
the membership of which is as follows: Lewis Leach, L. P. Dresler, 
Fulton G. Berry, Louis Einstein and Leopold Gundelfinger, both 
Companies having representation. At the organization meeting Dr, 
Lewis Leach was elected President, and Mr. A. Gutch, Secretary ; Mr. 
D. Decker was appointed Superintendent. Of these Dr. Leach was 
President of the old Fresno Gas and Electric Light Company, and Mr. 
Decker was its Superintendent, which goes to show that the old Com- 
pany is virtually controller of the situation. The financial reports 
submitted proved that the Edison Electric Light and Power Company 
had been considerable behthd, and that the Fresno Company had 
barely held its own. It was also pointed out that as consolidation 
would reduce running expenses considerably, there was a fair prospect 
that the combined enterprise would earn something for the share- 
holders. Whule there will and must undoubtedly be a revision of the 
selling rate, the Company will furnish light at as reasonable figure as 
possible. Gas will hereafter be sold at $3 per 1000—equal to a charge 


of, say, $1.50 per 1000 in towns of like size in New Jersey or New York, 





and the increase in the charge for an electric lighting service over the 
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competitive rates recently in vogue, will amount to perhaps 33} per 
cent.” 





GENERAL MANAGER Z. T. F. Runner, of the Freeport (Ills.) Gas 
Light and Coke Company, was somewhat disturbed on the evening of 
December 26th, when the works hands trooped into the Company’s 
office, with an evident expression of seriousness on their faces. The 
looks of discontentment however, were feigned; for hardly had Mr. 
Runner knew of their presence when Mr. I. M. Kastman, stepping out 
from the group, produced from somewhere a handsome gold headed 
walking stick, and proceeded to tell Mr. Runner what the men and he 
thought of him. On receiving the gift. Mr. Runner spoke his thanks 
and satisfaction, and the subsequent p-oceedings were of interest only 
to those who took part therein. 





Writinc of Mr. Runner and the men under him at Freeport, brings 
to mind another bit of news indirectly connected with the gas interest 
of that bustling town. This time it is a. marriage, the contracting 
parties thereto being Miss Grace V. Farwell, a niece of Mr. L. Z. 
Farwell, President of the Freeport Gas Light and Coke Company, and 
Mr. Charles Colby, formerly of Freeport, but now of Chicago. 





A CORRESPONDENT at Buffalo, writing under date of January 4th, 
says: ‘*I read your ‘note’ in this week’s JOURNAL ix the mutter of the 
sale of the Niagara Falls (N. Y.) Gas Company, and forward you the fol- 
lowing from one of our local dailiesin further mention of the transfer. 
‘For some time past there has been an agitation for a better lighting 
service in the town of Niagara Falls. Several months ago it was 
stated that the Niagara Falls Gas Company would put in and operate 
in connection with its gas plant an electric lighting plant, and this 
rumor is now confirmed by what has transpired recently. It appears 
that representatives of a big syndicate, H. G. Danforth and H. L. 
Brewster, of Rochester, have quietly bought from stockholders of the 
Gas Company, about $40,000 of the stock, which, representing as it 
does nearly two thirds of the capital, puts control in the hand of the 
purchasers. Their expressed intention is to put in an electric light 
plant in conjunction with the gas works ; steam instead of water power 
will be employed. The Gas Company has long held a franchise to 
operate an electric lighting plant, and it is stated thatit will be in work- 
ing order within a reasonably short time. Captain Benjamin Flagler 
and the Honorable Walter P. Horne have sold their interest and will 
probably retire from the Company, but several of the other old share- 
hoiders, including Dr. William B. Rice, of Lockport, N. Y., and 
Major 8. M. N. Whitney and Jas. Vedder, are likely to remain.’” 





At the sale of the works and franchises of the Nyack and Warren 
(N. Y.) Gas Light Company held on December 27, to close out the 
estate of the late William Voorhis, the property was purchased by Mr. 
Howard A. Storms. The reported price was $10,250, at which figure 
Mr. Storms undoubtedly secured a bargain. 





Tue Danvers Bleacheries, which have manufactured gas on their own 
premises for a number of years, for the supply of the works, have de- 
cided to discontinue the practice and to become customers of the Salem 
Gas Light Company. 





Mr. JamMES A. HapLey, Superintendent of the Meriden (Conn.) 
Gas Company, has been elected Vice-President of the Connecticut 
Electric Lighting Association. They picked out a good man for the 
place. 


Pror. C. H. FERNALD and Mr. F. E. Whitman, have resigned from 
the Board of Directors of the Amherst (Mass.) Gas Company. 








THe Johnstown (Pa.) Tribune, says{that an application will be made 
on the 19tn inst. to the Governor of Pennsylvania for a charter of incor- 
poration for ‘‘The Manufacturing Gas Company.” The incorporators 
are Edward E. Robbins, State Senator from Westmoreland County ; 
Commodore R. Miller, of Greensburg ; C. B. Hamm, of Greensburg, 
formerly of Johnstown ; and Messrs. C. G. Campbell, John Pendry, 
Jas. Kimple, of Greeusburg. The capital stock is to be $100,000. The 
purpose of the Company is to erect a gas plant in Johnstown, and 
supply gas for fuel purposes to the public generally. It is understood 
that Senator Robbins is listed for $25,000 of the stock, Mr. C. H. 
Hamm for $10,000, and Mr. Miller for a like amount. The remainder 
of the stock will be taken by gentlemen who are interested in the enter- 
prise. Assoon asacharter is obtained application will be made to 
the City Council for permission to pipe the streets, and a site will be 
obtained for the works, This looks te be on the order of a squeeze, for 


panies. 





ment for the benefit of its creditors, who, however, are not likely to be 
greatly enriched thereby ; for the assets are returned at $19,280, while 
the liabilities are stated to be $151,312.62. The assignee is Mr. Theodore 
Holland. 


Mr. NATHAN L. JONES has been appointed gas consumption clerk at 
the Spring Garden office of the Philadelphia Gas Works, and Mr. Al 
bert Forderer, Jr., will act as bill clerk at the same office. 








THE Denver (Col.) plant of the New York Safety Car Heating and 
Lighting Company, which, under the supervision of Mr. Alonzo Fur- 
nald, is supplying Pintsch system gas for lighting the passenger coaches 
of the Denver and Rio Grande, the Union Pacific, the Colorado Mid- 
land and the Rock Island Railroad systems, is working very satisfac- 
torily. 

ANNOYED beyond endurance by the vexations incident to the man- 
agement of the municipal electric lighting plant installed there some 
time ago, the authorities of Carrollton, Ga., have sold the entire outfit 
to ordinary, everyday capitalists. 








Pittsfield (Mass.) Coal Gas Company for the purpose of determining the 
candle power of the gas that was being sent out. When the Inspector’s 
task was completed the figures showed a value of 24.4 candles. 





THE regular quarterly dividend of 14 per cent. on the capital stock of 
the New Bedford (Mass.) Gas and Edison Light Company is payable on 
and after the 15th inst. “ 





THE syndicate, headed by Senator James McMillan, that recently se- 
cured control of the Mutual Gas Light Company, and the Michigan 
(natural) Gas Company, of Detroit, Mich., has also purchased the De- 
troit Gas Light Company. This gives McMillan & Co. entire control 
of the gas supply of the city. It is reported that the price paid was $200 
per share—or $2,000,000. 





Tue Sintz Gas Engine Company has been incorporated at Grand 
Rapids, Mich., with a capital of $10,000. Its officers are: President 
and Superintendent, Clark Sintz; Vice President and Secretary, F. D. 
Hills; Treasurer and Manager, A. A. Barber. The Company’s works 
will be located at what is known as the New England Building, on 
Canal street. 





Some time ago, at a special election of the voters of Hillsdale, Mich., 
it was determined to install and operate on municipal account an elec- 
tric lighting plant. Naturally enough, Mr. F. W. Stock, whe owns 
the electric lighting enterprise, was greatly disturbed over the result of 
the voting. Having gone over the subject matter in a very thorough 
fashion, Mr. Stock thought it was time he had an innings, aud the re- 
sult is that he has instituted a suit against the authorities for $10,000 
damages, basing his claim on the allegation that the election was not 


legal. 


Axsott a fortnight ago Judge Tuley, of Chicago, decided the suit of 
Charles A. Street, Trustee of the two sons of the late Charles J. Wyeth, 
against Sanford B. French and the Chicago Economic Fuel Gas Com- 
pany, to compel the defendants to purchase some dock property along 
the South Branch, near 22d street, Chicago, for $50,000. Nathan 
Corwith was named executor in the will, and to secure the two sons he 
conveyed the land in question to his brother ,as trustee. It is said 
Corwith used the funds of the estate for his own private business and 
that in 1888 he became financially embarrassed. On a bill filed by the 
children it was decreed that Corwith owed the estate $89,000, and the 
dock property was turned over to Street, as Trustee for the indebtedness. 
Subsequently the proprietors of the Economic Gas Company agreed to 
purchase the property at a given figure, through its agent, 8. B. French, 
and later on declined to carry out the contract on the ground,that Street 
could-not give a good title. Judge Tuley held there was a question 
whether it could compel Street to give title, and further said that where 
there was a reasonable doubt a court should not compel a specific per- 
formance of a contract. The bill was dismissed and an appeal allowed. 








THE Elizabeth (N. J.) City Council has awarded a contract for the 
public lighting of the streets by gas to the Elizabethtown Gas Company 
at the rate of $17.50 per lamp per annum, an all night and every night 
schedule to be followed, The agreement is to last for three years. The 





certainly there is not room enough in Johnstown for two gas com- | 


THE Montclair (Col.) Electric Light Company has made an assign- | 


Just before Christmas eve State Inspector Hi :man dropped in on the 
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new rate, which is the same as that paid the Consolidated Gas Com- 
pany of this city, is $4 per lamp per annum over the rate paid on the 
contract just expired; but the authorities are being very cheaply 
served, for it should be remembered that when the old contract of $13 
per lamp was entered into the striking capitalists who engineered the 
opposition (or Metropolitan Company, were bidders for the the contract. 
Now, however, that the Metropolitan Company has been ‘‘ absorbed,” 
or taken out of the slough of financial despond into which it had fallen, 
by the kindly act of the Company that weathered the stormy times of 
the opposition movement, we do not think that the victors could be 
justly accused of unfair dealing with the authorities did they ask $20 
per lamp per annum in the peaceful present days at Elizabeth. 





WE are in receipt of a handsome vest pocket memorandum book, 
from Mr. James Gardner, Jr., of Pittsburg, whos: fireclay goods for 
gis works have stood and are prepared to stand the trying tests of heat 
and time. Itis a very convenient pocket furnishing, and we do not 
doubt that those who receive the Pittsburg man’s ‘‘ remembrancer ” will 
often have occasion to consult its pages. 





THE Gas Consumers’ Association, of San Francisco, which is formed 
somewhat on the lines of the Gas Appliince Exchange, recommends to 
the architects of that city, the following : ‘‘ We hereby respectfully beg 
to make the following suggestions regarding the piping for gas ia 
modern buildings, in view of the growing demand for gas used for 
cooking and heating purposes, viz: That two entirely separate lines of 
pipe be run from the meter—one supplying gas for illuminating and 
one for heating purposes.” The offices of the Ass ciation are at No. 
323 Sutter street, San Francisco. 





BEGINNING with the Ist inst., the Adrian (Mich.) Gas Company 
agreed to put its gross selling rate for lighting purposes, at $2 per 
1,000 cubic feet, on which a discount of 10 per cent. is to be allowed on 
all bids paid at the Company’s office befure 5 o’ctock p.M., of the 10th 
day of the monthin which they are rendered. In any instance where 
a meter shows that no gas had been used in the month a charge of 25 
cents will be made. The Company also promises to make a rate ‘‘on 
gas used in cook stoves, heating stoves and engines * * * so that 
gas will be not only the most convenient but the cheapest fuel in 
Adrian.” This shows that Messrs. Webster and Raynor mean to keep 
the gas business in Adrian where it always has been—in the front ranks 
of that city’s many enterprises. 





THe Adrian Coinpany, in announcing the reduction or concession, 
also distributed throughout the city two circulars that seem to be worth 
reprinting here. The first of these is as follows : 


‘To our Patrons: During past months (in many cases years) of bus- 
iness relations we have learned our mutual need of each other. You 
look to us for light to chase away the’shades of darkness and lend cheer 
to the home, comfort to the business house ; we look to you for enough 
of glittering gold to enable us to meet our obligations and get a few of 
the comforts of life. We have tried to give you good service, and you, 
in turn, have treated us very kindly, and though accidents have oc- 
curred, and bills were sometimes larger than was hoped—and it has 
been said that ‘men may come and men may go, but the meter goes on 
forever’—yet grievances have been few, the ‘hatchet has been buried,’ 
and all forgiven and forgotten. In view of the pleasant past, and in 
hope of a still better future, we have decided to observe the new year by 
making a reduction in the price of gas, with the expectation that you 
will give us increased patronage, and thereby hasten the dawning of 
that day when we shall ‘do so some more.’ Thanking you for past 
courtesies, trusting to merit your future goodwill and favor, we are, 
truly yours—ADRIAN Gas Company.” 





THE second circular (which was mailed to non-users of gas) is : 


‘To the Proprietor: We wish to call your attention to gas asa means 
of lighting. Certainly, no one would dispute its convenience; and at 
the reduced price we are now asking it is assuredly of reasonable cost. 
The day is coming when kerosene will be used but little, if any, by our 
business houses, the trouble and danger attending its use being sure to 
relegate it to the past. And it is our earnest hope that you will be one 
of the first to join the ranks of gas consumers, thereby increasing your 
business facilities and personal comfort, and also giving us the satisfac- 
tion of adding one more to our list of customers. If your place of bus- 
iness needs piping and fixtures, we will gladly furnish estimates as to 
cost, and guarantee first-class work and low prices. Please give the 
matter your serious consideration, and if there is any information we 


can furnish do not hesitate to command us. We want to do business 
with you, and will do everything in our power to make it mutually 
pleasant and satisfactory.— ADRIAN Gas CoMPANY.” 





THE report that the works of the Albion (N.Y.) Gas Company would 
be shut down on the ist inst., was quite unfounded. The works will be 
operated as usual. 





THE Gloucester (Mass.) Gas Light Company is enlarging its storage 
buildings, and the business of the Company is steadily improving. 





THE following from the Chicago Post, of recent date, concisely 
explains the gas rate situation there. ‘‘On January 1, the price of gas 
to consumers will be 5 cents less per 1,000 cubic feet than has hitherto 
been charged and the rebates on the city’s bills for the lighting of 
streets and public buildings will be much larger. Thisis in accordance 
with a contract entered into in June, 1891, by the gas companies and 
the city by which the former agreed to reduce the price of gas to con- 
sumers 5 cents annually, beginning January 1, 1893, until a maximum 
price of $1 per 1,000 feet is reached. On December 28, President 
Billings announced that the gas companies would carry out their agree- 
ment and that the net price of gas for the coming year would be $1.20. 
The bills will be made out as formerly for $1.50 per 1,000 feet but 30 
cents instead of 25 cents rebate will be given to the consumer, who 
pays his bill before the 10th of the month. During the year 1894, the 
bill will be made out for $1.40, the rebate will be 25 cents, and the re- 
duction in the net price of gas will continue until 1897, when the price 
will be but $1 per 1,000 feet. Although the gas companies will not re- 
ceive as large a price for their product they expect to profit by the 
change, as much more gas will doubtless be consumed. As the city 
receives 3} per cent. of the gross receipis of the gas companies’ sales 
the cost of lighting the streets and public buildings will be lessened. 
The city’s gas bill for the year past was $525,000, and it received a re- 
bate of $175,000, making its net bill $350,000. While the city is now 
paying $14 per year for each street lamp, it will be required to pay but 
$13 for the coming year. For lighting public buildings the cost is but 
$1 per 1,000 feet. By the new arrangement the consumers, the city 
and the gas companies profit considerably.” 





As said before in the JOURNAL, the St. Paul (Minn.) Gas Light Com- 
pany is now entirely under the control of local capitalists, who also are 
in control of the electric lightizg interests of the city. Its officers are : 
President, Mr. Crawford Livingstone; Vice-President, Mr. W. R. 
Merriam ; Genl. Supt., Mr. B. F. Ellisen—the officers are also the 
Board of Directors. No change in this arrangement is likely to occur 
until the annual meeting in February, at which time it is presumed the 
new proprietors will agree on a plan for works betterments and exten- 
sions. It would not surprise us at all if, among the betterments, the 
Company should decide to construct a new purifying house on the 
model designed by Mr. A. H. Barret for the Louisville (Ky.) works. 








Paint as Used on Engineering Constructions, 
Suinsteiitlliassted 

At a meeting of the Engineers’ Club of Philadelphia, Mr. E. Hurst 
Brown read a paper on the subject named in the heading, in which he 
described the composition of paints for use on wood and metal surfaces, 
with particular attention to the proper material to use on structural 
iron work. 

It is very essential that the iron itself should be absolutely free from 
rust, as the latter will spread from a point under the paint if there be 
the slightest chance for it to do so, flaking off the paint, and thus grad- 
ually exposing the bare surface of the iron to the destructive action of 
oxygen in the presence of water. 

The iron should be prepared by removing the scale with a stiff wire 
brush and destroying the rust by a pickle of dilute acid, which must be 
afterwards washed off before applying the paint. For use ou iron ex- 


to changes of temperature, to gases or moisture, a paint was re 
commended called ‘‘ anti-rust,” which is manufactured especially for 
this purpose. Sections of iron pipe were shown which had been painted 
with this material, and with other kinds of paint, and exposed to vari- 
ous severe conditions of Jemperature and oxidizing gases. The writer 
considered it very important that specifications for painting engineering 
constructions should be carefully drawn and strictly adhered to, even to 
the specification of definite brands or makes of materials. The engineer 
should experiment in order to determine the best paint to use under 
given conditions, or should seek advice on the subject from those who 
have made its manufacture and its wearing qualities the study of their 
lives. It is poor economy to use any but the best material obtainable, 
the saving in first cost being more than counterbalanced by the labor of 





j renewing the paint in a comparatively short time. 
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The Market for Gas Securities. 





The market for city gas shares was dull 
and drooping during the week. Consolidated 
showed a falling off of full 24 points, butas the 
offerings were very light, the decline may be 
fairly attributed to the vagaries of the bears. 
To-day (Friday) the stock opened at 124} bid. 
Other city shares show no marked change from 
the figures of last Friday. 

In Brooklyn the situation seems more per- 
plexing than ever. The Equity Company, it is 
said, having been completely delivered from 
the presence of its former President, Mr. Dev- 
lin, is now asserted to have come under the 
domination of the parties who are behind the 
scenes in the famous scheme to manufacture 
gas on Long Island, to be distributed in New 
York City, via a tunnel underneath the East 
river. o doubt the Devlin disentanglement 
is in its favor, but we are not disposed to look 
upon the new alliance as an unmixed blessing. 
In any event, the bare fact is that the Com- 
pany’s securities are showing a hardening tend- 
ency, the stock being quoted at 45 bid, while 
the bonds are bid for at 70,ex January coupon. 

Two bids were made last week for two-thirds 
of the stock in the Metropolitan Company. The 
first of these was submitted by Mr. Carmpbell, 
of the People’s Trust eet apts who offered 
$150 per share for the stock, and that offer was 
followed by another, from Mr. Staples, who 
likely represents the Addicks coterie, under 
which $155 per share was bid. If the holders 
refuse that price they might fairly be charged 
with incapacity to take care of their estates for 
it will never be worth that money to them- 
selves as an independent concern. The high 
price no doubt is offered so that the speculators 
can club the Fulton-Municipal into line. 
Those who remember the way in which the 
Fulton-Municipal used the club itself in days 
gone by will enjoy the turning of the tables. 
It is futile to speculate on the situation in 
Brooklyn just now, for chaos about expresses 
its present standing. Chicago experienced a 
sharp drop in the week ; Baltimore consolidated 
was steady, and Mr. Addicks Boston Bay State 
specialties were quoted at lower prices, The 
annual meeting of the Consolidated (N. Y.) 
Gas Company will be held on the 23d inst. 
+ closed on the 7th, to be reopened on 
the ¥ 
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Quotations by Geo. W. Close Broker and 
Dealer in Gas Stocks, 


16 Watt Sr., New Yors Crry. 
JANUARY 9. 


¢@” all communications will receive particular attention. 
@™ The following quotations are based on the par value of 


$100 per share. aed 
Capital. Par. Bid Asked 


Consolidated. ............ - $35,430,000 100 1243 125 
CRN «wcities cicsesctosares : 500,000 50 90 95 
© I iisartnsensess 220,000 — — 100 
Equitable..............0000 4,000,000 100 188 192 
OFF PIN senses sce 1,000,000 — 106 108 
Harlem, Bonds.......... 170,000 —- — — 
Metropolitan, Bonds.... 658,000 — 110 115 
Mutual.............. siipenes 3,500,000 100 142 — 
BO I iin cksk cncece 1,500,000 — 100 102 
Municipal, Bonds....... 750,000 _- — 
ETN. cisittiicchtncses — .. snveiacees 560 —- — 
ORGS. 000.0 cccese 150,000 — — 100 
Standard Gas Co-- 
Common Stock...... - 5,000,000 100 35 40 
Preferred.........0000+ 5,000,000 100 88 91x 
RE civics s sctesicisess 50 112 — 
Richmond Oo., 8. L. 346,000 50 — — 
* Bonds......... 20,000 — —*— 
Gas Co’s of Brooklyn. 

Brooklyn........:.. + 2,000,000 25 135 140 
CitiZEUB .....0..0000eee00eee 1,200,000 20 112 113} 
“« 8. F. Bonds.... 320,000 1000 — 103 
Equity Gas Light Co... 2,000,000 100 45 — 
Bonds....... scosessee «=, 00,000  -— 90 
Fulton Municipal....... 3,000,000 100 149 151 
se Bonds.... 300,000 102 — 





DOOR oiccerdesesvacccosses 1,000,000 10 105 108 
‘¢ Bonds (7’s)...... 368,000 — 100 — 
a OS {L'Decess 94,000 — 100 — 
VMetropolitan..........000« 870,000 100 135 — 
- Bonds (5’s) 70,000 — 100 — 
GOR i cscvrsatisersecesnss 1,v00,000 25 160 — 
FE capers — 700,000 1000 99 100 
Williamsburgh .......... - 1,000,000 650 150 — 
sis Bonds 1,000,000 — 107 110 
Out of Town Ges Companies. 
Soston United Gas Co. — 
19 Series S.F. Trust 7,000,000 1000 8} 88} 
es ras sod 3,000,000 1000 774 78 
Bay State Gas Co.— 
UO incciginnpccnveces 5,000,000 50 55 56 
Income Bonds........ 2,000,000 1000 77 78 
Buffalo Mutual, N. Y... 750,000 100 110 — 
vi Bonds... 200,000 1000 95 100 
Citizens, Newark......... 1,000,000 50 155 160 


Chicago Gas Company. 25,000,000 100 
Chicage Gas Light. & 
Coke Co.— 
G’t’d Gold Bonds 
Equitable Gas & Fuel 


862 86} 


7,650,000 1000 85 903 


Go, Chicago, Bonds 2,000,000 1000 — 101 
People’s Gas and Coke 
Co., Chicago— 
Ist Mortgage...... . 2,100,000 1000 — 108 
ey Aaa erry 2,500,000 1000 104 105 
Consumers Gas Light 
Co., Jersey City...... 2,000,000 100 20 --— 
PI cvinecsastcesise 600,000 1000 80 — 


Cincinnati G. & CO. Co.. 
Consumers Toronto.... 


7,000,000 100 192 — 
1,600,000 50 190 191 


Central, 8S. F., Cal...... 99 — 
Capital, Sacramento, Cal 55 
Consolidated, Balt....... 11,000,000 100 583 4&9 
“ Bonds..... 6,400,000 107 1074 
Citizens Gas Lt. Co., 
Rochester, N. Y...... 500,000 — 85 101 
WO eset cceisssee 250,000 -_—_ — 


East River Gas Co., 


Long Island City..... 1,000,000 100 100 105 








Risk setenisacscek ° 500,000 100 100 102 
Hartford, Conn.......... 750,000 25 120 128 
Jersey City........ceceeee. 750,000 20 180 200 
Laclede Gas Light Co., 

St. Louis, Mo.— 

Common Stock.... 7,500,000 100 234 234 
Preferred ‘“ 2,500,000 100 695 71 

Bonds...... encccesees 9,034,400 1000 85 854 
Louisville. Ky........0. 2,570,000 50 125 130 
Little Falls, N. Y........ 50,000 100 — 106 
$s Bonds 25,000 — 100 103 
Montreal, Canada....... 2,000,000 100 200 208 
Memphis (Tenn. ) Gas... 750,000 100 40 — 
ai Bonds. 240,000 100 103 _ 
New Haven, Conn....... 25 200 — 
Oakland, Cal..........00++ 40 45 
Peoples, Jersey City... — 115 125 
se ‘© Bonds... _-_ — 
Paterson, N. J.......se00e 25 99 102 
Rochester, N. Y.......... 50 99 100 

° 
Advertisers Index. 

GAS ENGINEERS. Page 

Jos. R. Thomas, New York City........ccceceee sees veucee 69 

Wm. Henry White, New York City.................cceceees 67 

Fred. Bredel, New York City.........0--...-saecsseeeseness 63 

H.C Slaney, New York City.......cccsccSeccscevccsscccecs 69 

Frederic Egner & Co., St. Louis, MO......ccceeeeeceseeeeees 66 

CHEMISTS. 
Durand Woodman, New York City.........ce..-cceeeeeces: 69 
PROCESSES, 

National Gas Light and Fuel Co., Chicago, Ills............. 58 

Bartlett, Hayward & Co., Baltimore, Md............ daive¥e 65 

United Gas Improvement 00., Phila, Pa...............-0005 57 

Burdett Loomis, Hartford, Conn..................cceeeeees 67 

National Gas and Water Co., Chicago, Ills.................. 59 





GAS WORKS APPARATUS AND 


CONSTRUCTION. 
James R. Floyd & Sons, New York City............eeee-ee- 67 
Continental Iron Works, Brooklyn, N. Y.....0....--+2seeeee 52 
Dairy B POWs PRN, Fs ied vc vccsddscsvescescvevcecccss 67 
Kerr Marray Mfg. Co., Fort Wayne, Ind.... ........-..0008 64 
Stacey Mfg. Co., Cincinnati, ONIO.........c.ceeeeeeeveeeees 67 
Bartlett, Hayward & Co., Baltimore, Md...............6. «. 65 
Davis & Farnum Mfg. Co., Waltham, Mass................. 64 
ee eee eer Pre ney aro 66 
Bouton Foundry Co., Chicago, I8.. ........eeeeeeeeeceeees 67 
Isbell-Porter Company, New York City.......... Te Ba Sh 66 
Fred. Bredel, New York City. .............-.ssecsoecesseses 63 
United Gas Improvement Co., Phila., Pa.............seeees 57 
National Gas Light and Fuel Co., Chicago, Ills.............. 58 
Berlin Iron Bridge Company East Berlin, Conn............ 54 
National Gas and Water Co., Chicago, Ills..... .......+.... 59 
The Gas Works Construction Co., New York City........... 51 
Frederic Fgner & Co., St. Louis, MO......0...-.ceeceeeerees 66 


GAS AND WATER PIPES. 
Melleit Foundry and Machine Co., Reading, Pa. (John Fox, 


NN Os, BOP eeu ccd cs cicrcccddseecdes coveces 61 
Ohio Pipe Co., Columbus, Obi0............scccecsescccseces 61 
M. J. Drummond, New York City.........ccccccssccecsvees 61 
i, Te I aos < snaccecennsbinas cnssccaave 66 
Warren Foundry & Machine Co., New York City........... 61 
ORRNENNE TSR CO., TRE, Fics. ccc cccce cece scccccce 31 
Addyston Pipe and Steel Co , Cincinnati, O. ............... 61 
Detroit Pipe and Foundry Co., Detroit, Mich..... .......... 61 


STEAM BLOWER FOR BURNING BREEZE. 
GB. Pareom, Mew Yor® CU... vcccaces cccccvevesesecccts 54 


GAS COALS. 


I Ge Cig Fs Bec wees caes Cecerscessceccsse 69 
Perkins & Co., Now York City ......ccccccccccssccssssccces 68 
Despard Coal Coal, Baltimore, Md ...........0.eeceeee seuss . 69 
Chesapeake and Ohio R. R. Coal Agency, N. Y. City..... eee OO 
Westmoreland Coal Company, Phila., Pa................... 69 
5.2 W. Wond, New FOr ORFs cccccccscccccccdvcosccd cove 68 
Henry (. Scheel, New York City.......... ate ee ih 69 
CANNEL COALS. 
Pees BD Oi, TOT TOE + o's. ce vicwnacs’ 4e00 cy vecques 68 
J. & W. Wood, New York City......... Fhoaea bead «6 ArGaReS 68 


GAS ENKICHERS., 
Standard Oil Co., Cleveland, Ohi0.......ccese...eeeceeee oe 69 


COKE CRUSHER. 


©. M. Baller, Gomme, BGs vncrncis svcveceecciecsdccuete. 68 
INCLINED RETORTS. 

Parker-Russell M’niug and Mfg. Co., St. Louis, Mo......... 62 

RETORTS AND FIREBRICK. 

J. H. Gautier & Co., Jersey City, N. J.... 2... ccc cece cece 62 

B. Kreischer & Sons, New York City..........cccceseeeceees 62 

Rn TR FIO TE I ais ok cn civsccccccccnsveceseecs 62 

Laclede Fire Brick Mfg. Co , St. Louis, Mo.............-... 2 

Brooklyn Retort and Fire Brick Works, Brooklyn, N. Y.. . 62 

Darmner & O'Drtom, PRB POs acc scc cscs ccvecsecccccssccs 62 

James Gardner, Jr., Pittsburgh, Pa............cceeeeee. -- 62 

Henry Maurer & Son, New York City..............0008 cee 62 

Baltimore Retort and Fire Brick Co., Baltimore,Md. ....., 62 

Parker-Russell Mining and Mfg. Co., St. Louis, Mo......... 62 

COMPTOMETERS, 

Felt & Tarrant Mf’g. Co., Chicago, LI8.........cceceesseees 15 
GASHOLDER TANKS. 

W. ©. Whyte, New York Clty......c..c. cc ccccccccecccnesecs 58 

J. P. Whittier, BeOGRIFR, We Won. se cescccccsccccscccscccese 56 


GASHOLDER PAINT. 


The Government Waterproof Paint Co., Boston, Mass...... 34 
CEMENTS. 
C. L. Gerould & Co., Brooklyn, N. ¥........csscesecsceceess 62 


SCRUBBERS AND CONDENSERS. 


G. Shepard Page's Sons, New York City.........sccseeseees 56 
a ee is UN ie kc ak sckvascs ictchentacsces 66 
James R. Floyd & Sons, New York City...............0.... 60 
Continental Iron Works, Brooklyn, N, Y...............+.... & 


REGENERATIVE FURNACES, 


Bartlett, Hayward & Co., Baltimore, Md................... 65 
eed, TE, Tee ; TO Gea kkk cs Gece vce vevedirk 63 
J. H. Gautier & Co., Jersev City, N. J...ccscccecescscsscecs 63 
Parker-Russell Mining aud Mfg. Co., St. Louis, Mo......... 62 


GAS GOVERNORS. 


Connelly Iron Sponge and Governor Co., New York City.... 59 
Wilbraham Bros., Phileas, PR. ....0..sccccccssscscrscecccecs 59 


GAS GAUGES. 
A. Thomas, Cowes, England ...sssscsossseesere 
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